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ABSTRACT 
In this work a general purpose multisectoral economy-wide 
model, solved for growth rates, is constructed for the Brazilian 
economy. 
In constructing the Brazilian model, the ORANI model 
for the Australian Economy was chosen as the starting point and was 
modified in a way that it can reflect and can be used to study the 
Brazilian reality. The main differences between both models are 
that in the Brazilian model: 
a) A special treatment is giving to the government sector; 
b) The demand for household consumption is broken down by 
different income groups, and an equation linking the workers 
income with their expenditure is introduced; allowing in 
this way for the study of income distribution problems; 
c) An industry by industry framework is used, opposing to an 
industry by commodity framework used in the ORANI model; 
d) Prices are assumed to be formed through a mark-up price 
theory,	 while the ORANI model assumes that prices are formed 
by maximizing profits. 
The Brazilian model is constructed for: a) 21 industries; b) 3 
types of primary factors (3 categories of labor, fixed capital, and 
agricultural land); c) one type of other costs; d) 2 sources of 
products (domestic and imported); e) 6 types of product use (inputs 
iv 
to current production, inputs to capital formation, commodity flows 
to household consumption, exports, government demands, and other 
demands); and f) 3 income groups. The model also presents a detailed 
specification for trade margins and taxes. 
The basic input-output data used in the model refers to the 
1975 input-output matrices for the Brazilian economy. 
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CHAPTER 1 
INTRODUCTION 
Long-term plans setting out 
sectoral priorities will be 
necessary to provide some degree 
of consistency in the extended 
economic control system of Brazil. 
Werner Baer, The Brazilian Economy 
1.1. Introduction 
The task of planning in any economy is a hard one. First of all 
one has to face the ideological barrier, should planning be made 
only in socialist and communist economies or can it also be made in 
capitalist economies. 
The answer to that question does not seem to be harder, as a 
look at most of developed and developing capitalist economies shows 
that planning, in some degree, is always made. 
It is interesting to note that any kind of planning that is 
made in the capitalist economies is always directed to allow a 
smoothness in the growth process, i. e., make the economy stable. 
And a stable economy is one of the things that the private sector 
2 
more desire, so it can make its how plans about growth. As one can 
see, planning .and capitalism are not antagonists, but complements. 
In the particular case of the Brazilian economy, one sees a 
widely use of planning in the economy. And, given the strong 
participation of the government in the economy (see Chapter 3), 
planning becomes a must. 
The work being developed here, the construction of a 
economy-wide multisectoral model for the Brazilian economy, is an 
effort in the direction of allowing a better process of planning in 
the Brazilian economy. 
While no one expects that a model gives the right answers about 
how the economy will behave, one expects that a model gives re·sults 
that show in which direction the economy will move. This is the 
objective of the model being constructed here; for a given set of 
economic pOlicies the model is expected to give results that help in 
the planning process. 
The choice of constructing a multisectoral model to be used in 
the planning process is in part due to the extremely favorable 
characteristic of these kind of models, which allow the study of the 
effects of sectoral policies over the economy, and vice-versa, i. 
e., the study of the effects of aggregated economic policies over 
the different economic sectors. 
The model being constructed here is a economy-wide 
multisectoral model of the Johansen-type (see Chapter 2), i. e., it 
is solved for growth rates. The Brazilian model is based in the 
ORANI model (see Dixon, Parmenter, Sutton, and Vincent (DPSV), 1982) 
that is currently in use in the Australian economy; the basic 
3 
differences between both models is that the Brazilian model allows 
for the study of the income distribution problem and the final 
demands of the government have a special treatment, those are 
features that the ORANI model does not have. 
Those features were incorporated due to the characteristics of 
the Brazilian economy (see Chapter 3): the strong influence of the 
government over the economy; and the problem of the uneven 
distribution of income that must be solved. 
The basic input-output data used in the model refers to the 
1975 input-output matrices for the Brazilian economy (see IBGE, 
1984b). The 1975 matrices present more detailed input-output 
relationships than the 1970 input-output matrices (see IBGE, 1979), 
i. e., the 1975 matrices present a special treatment for trade 
margins and taxes. This made possible the construction of a more 
complex and detailed multisectoral model for the Brazilian economy. 
In the other sections of this chapter, one will first go over 
a discussion of the desirable characteristics in a model as well as 
some of the problems that the model being constructed here presents. 
Then, in the last section, an outline of the dissertation chapters 
will be presented. 
1.2. Building a Model 
When constructing a model, a series of things needed to be 
considered, e. g., what is the purpose of the model, what kind of 
approach should be used in its construction, who should build the 
4 
model, etc .. The answers to those questions are not so easy, but the 
following recommendations, presented in Kornai (1975, pp. 18-22), 
should shed some light in the discussion: 
a. The entire task, each individual phase of it - from data 
compilation, to design of the model, to appraisal of results 
- should be performed as a team project; 
b. Constant, lively, working relationship between model 
builders, local practical economic leaders, economic 
politicians, and official planners; 
c. The structure of the model should be simple; 
d. A model should be designed to be able to furnish valuable 
information about the real-world problems of the planners 
and practical decision makers; 
e. It is highly desirable that both the structure of the model 
and the series of computations to be performed with it are 
fUlly designed at an early stage; 
f. The estimates, forecasts, and plans of the nonmathematical 
planners should be utilized to a considerable degree; 
g. The model's results should be summarized in a report clearly 
understandable to practical people; 
h. The practical planners and economic leaders should consider 
the results meaningful and interpretable; 
i. The proponents of mathematical planning should try to 
instill a familiarity with their methods and assure their 
inclusion into the systematic institutional planning 
framework. 
Concerning the above recommendations, the comments about their 
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relation with the model being constructed here are discussed below. 
The discussion about the construction of the model for the 
Brazilian economy was basically restricted to the author, the 
dissertation committee, and some author's friends:' it is expected 
that when the model will be implemented, a wider discussion of the 
model will be made. 
The structure of the model, despite its complex economic 
relationships, was kept in a simple way. The model was constructed 
in a way that its users will find it simple and flexible, in the 
sense that there is no hard time in shifting between exogenous and 
endogenous variables, and in getting solutions for the model. 
One can say that most of the desirable characteristics of a 
model are presented in the model being constructed here, and the 
ones that are not discussed here are supposed to be fulfilled when 
the model will be implemented. 
But the model being constructed here is not free of problems. 
Due to the characteristics of a economy-wide multisectoral model, 
the model does not take in consideration, eO. g. , the monetary 
sector: the influence of monopolies and oligopolies over the 
economy: and the problem of non-utilized resources. 
The fact that the model does not take in consideration the 
monetary sector, can in part, be solved by incorporating a 
macroeconometric model to this model (see Cooper and McLaren (1980 
and 1981), and Powell (1981». 
The problem of monopolies and oligopolies, and the fact that 
non-utilized resources are not taken in consideration are yet to be 
solved. 
6 
A more detailed discussion of the weakness of the model 
constructed in this dissertation is presented in the concluding 
chapter. 
The next section will go over the chapter organization in this 
dissertation. 
1.3. Chapter Organization 
Of the remaining 7 chapters of the dissertation: 3 are directed 
to placing the model being constructed here among the other models 
and the Brazilian reality; 3 chapters deal with the specification, 
estimation, and implementation of the model; and the last one is a 
conclusion about the work being done here. Besides these chapters, 3 
appendixes with data, and explanation of data calculation are 
presented. 
Chapter 2 presents an overview of input-output analysis and the 
different types of multisectoral models that can be constructed from 
this kind of approach. This chapter also places the model being 
constructed here among the different kinds of input-output models. 
In Chapter 3: a historical perspective of the role of the state 
in intervening and planning the Brazilian economy; and the problem 
of the uneven distribution of income in Brazil, are presented. Those 
aspects are also related to the process of building the model 
presented in Chapter 5. 
Chapter 4 will go over the economy-wide models constructed for 
the Brazilian economy, these models are reviewed under a critical 
7 
point of view as they are compared with the model being constructed 
here. 
The objective of Chapter 5 is to present the specification of 
the equations, and the theory behind them, that form the 
multisectoral model. 
A discussion of the data required to estimate, and the 
estimation of, the coefficients are parameters in the model is made 
in Chapter 6. 
Chapter 7 deals with the problem of how to estimate the model, 
i. e., make simulations with it. A discussion of solution methods, 
and closure problems is made; also, the original model, as presented 
in Chapter 5, is reduced to a workable size, and the equations of 
this reduced system are presented. 
In Chapter 8 a conclusion about the work being done here is 
presented. 
Appendix . A goes over the methodology used in the construction, 
from the original 1975 input-output matrices for Brazil, of the 
input-output data used in the model. Appendix B presents the data 
used in the econometric estimation and the algebraic calculation of 
some of the coefficients and parameters in the model. And, Appendix 
C presents the values of the coefficients and parameters that are 
different from zero and are not presented in Chapter 6. 
8 
CHAPTER 2 
THEORETICAL ELEMENTS 
2.1. Introduction 
In constructing a planning model for the Brazilian economy one 
is faced with different kinds of approaches. The objective of this 
chapter is to place the model being built here among the vast 
literature on multisectoral planning models. As these kinds of 
models, usually use input-output analysis as one of the main 
ingredients in their construction, a brief presentation of 
input-output theory will be made. 
The way that the multisectoral models use input-output analysis 
can be either in the form of manipulation of the basic input-output 
relations, as in the case of: a) static input-output analysis; b) 
dynamic input-output analysis; c) static linear programming models; 
and d) dynamic optimizing models. Or they can use the data and the 
theory behind input-output analysis to derive coefficients and 
parameters needed for the simulations of economy-wide models that in 
their construction make use of elements other than the input-output 
relations. 
The organization of this chapter will be as follows: first a 
brief presentation of input-output theory will be made, then 
different kinds of multisectoral models will be discussed. In the 
9 
discussion of different kinds of multisectoral models, some examples 
of those models will be presented. Also, the model being constructed 
here will be related to the different models. The literature review 
presented here does not plan to be eXhaustive, as the only objective 
in this chapter is to give an overview of planning models. 
2.2. Basic Input-output Theory 
Input-output theory dates to the pioneering work of Wassily 
Leontief, about fifty years ago, and his classical contribution is 
certainly the construction of the first input-output matrices for 
the united states (see Leontief, 1951). Most of the presentation in 
this section draws on elements from Leontief (1951). 
Consider the following identity, in which the economy is 
divided into n sectors: 1 
i = 1, 2, ... , n (2.1) 
where: 
X'1.), is the quantity of product produced by sector i and 
used as an intermediary input by sector j 
c'1. is the domestic consumption from sector i 
I' is the domestic investment from sector i1. 
x'1. are the exports from sector i 
m'1. are the imports of sector i 
Yi is the total domestic product of sector i 
10 
Making the assumption that the intermediary flows per unit of 
final product are fixed, one can derive the open Leontief system, 
which is expressed in the following way: 
Lj=lna ijYj + fi - mi = Yi 
i = 1, 2, ... , n (2.2) 
where: 
aij is the quantity of product from sector i needed for the 
production of one unit of total product in sector j 
fi is the final demand for products in sector i, i.e., 
ci + Ii + xi 
All the other variables are defined as before 
One can write (2.2) in matrix form as: 
~+f-m=y (2.3) 
where: 
A is a matrix of direct inputs of order n by n 
f, m and yare column vectors with n elements 
Solving for (2.3) it is possible to get the total product that 
is needed to satisfy the final demand less imports, ·i. e., 
y = (I - A)-l (f-m) (2.4) 
where: 
(I - A)-I is the matrix of direct and indirect requirements, 
or the Leontief matrix 
In Z = (I - A)-I, the element Zij should be interpreted as the 
total product of sector i needed to produce one unit of final demand 
in sector j. 
In theory, matrices A and Z are expressed in physical relations 
between inputs and outputs, and their elements are called technical 
11 
coefficients. However, in practical terms, these matrices are 
estimated from flows measured in monetary values; this may cause 
some problems when those matrices are used. 
Even if one can estimate matrices A and Z from physical 
relations, problems will also arise: such as the stability in the 
technical coefficients over time; definition of how the sectors 
should be aggregated; etc. For a good review of these issues see 
Miller and Blair (1985). 
Besides the above problems, when matrices A and Z are estimated 
from monetary flows, the problem of change in relative prices also 
affects the value of the technical coefficients. What usually is 
done to solve this problem, in analytical terms, is to assume that 
prices are constant. 
Despite all of those problems, input-output analysis is still a 
powerful tool, if not the best one available, when one needs to 
develop a multisectoral study of the economy. In essence, it serves 
as the foundation for such a study. 
2.3. Multisectoral Models 
As was noted earlier, multisectoral models can use input-output 
analysis by manipulation of its basic relations or they can use the 
data and the theory behind input-output analysis to derive 
coefficients and parameters needed for the simulations of 
economy-wide models. 
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Concerning the manipulation of basic input-output relations, 
surveys and discussions of these models can be found in Manne 
(1974), Taylor (1975), Bulmer-Thomas (1982), Dervis, Melo, and 
Robinson (1984), and Miller and Blair (1985). These models are 
classified as either static or dynamic according to the existence of 
a theory of investment that sets the system in motion; they are 
classified as optimizing or non-optimizing if they use any form of 
linear or non-linear programming to get results for the system. 
Surveys and discussion of economy-wide models can be found in 
Blitzer, Clark, and Taylor (1975), Bulmer-Thomas (1982), Dervis, 
Melo, and Robinson (1984), Scarf and Shoven (1984), Shoven and 
Whalley (1984), and Stone (1984). These kinds of models can 
basically be divided into two: the ones that are solved for levels 
and the ones that are solved for growth rates, the Johansen-type 
models (see Johansen, 1974). 
The models that are solved for levels usually require a 
non-linear solution, and as a consequence of that, each kind of 
model has to have its own solution algorithm. The Johansen model can 
be solved only with matrix algebra, which make it easier to solve 
these kinds of models. Besides the advantage in the solution of the 
model, the Johansen models provide for an easy assignment of 
variables between exogenous and endogenous, which is not the case in 
the models solved for levels. The model being constructed here is an 
economy-wide model of the Johansen-type. In the following 
subsections each type of multisectora1 model will be discussed in 
more details. 
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2.3.1. static Input-output Models 
static input-output models are usually based on the 
coefficients of (I - A)-l and are used to predict factor uses, i.e., 
given a structure of final demand what would be total production, 
labor absorption, import requirements, etc .. As an example, suppose 
that the government decides to increase its demand for public 
services, what would be the effect on total production? The answer 
is obtained by changing the value of the pUblic services sector in 
the final demand vector in equation (2.4), and then calculating the 
new levels of total production in the economy (vector y). Naturally 
this is only a simple example, and more elaborate models, using 
static input-output models, are available, see, for more references, 
Manne (1974), Taylor (1975), Dervis, Melo, and Robinson (1984), and 
Miller and Blair (1985). 
2.3.2. Dynamic Input-Output Models 
A good definition of dynamic input-output models can be taken 
from Taylor (1975) who states: "this widely used models incorporate 
[in the static input-output models] an accelerator-type investment 
theory in which current demands for investment goods depend on 
future expected growth of output" (pp. 50-51). Due to its nature, 
these kind of models can only be applied, forgetting the data 
problems for the moment, "in countries where there is a relatively 
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advanced capital goods industry ... , because where capital goods are 
imported one can ignore the interaction between output increases and 
the capital goods industries" (Bulmer-Thomas, 1982, p. 222). 
The following brief description of the equations leading to the 
dynamic input-output models is based on Bulmer-Thomas (1982). 
Consider the following balance equation (based on equation 2.3): 
yet) = A(t)y(t) + I(t) + (c+x-m) (t) (2.5) 
where all variables were given a time dimension and I is the vector 
of investment by origin explained by the following accelerator-type 
relationship: 
I(t) = B[y(t+l) - yet)] (2.6) 
where B is the capital matrix in which the ijth element shows the 
requirement of the ith capital good per unit of output in the jth 
sector. Assuming that the two technology matrices (A, and B) are 
invariant with respect to time, one gets: 
yet) = Ay(t) + By(t+l) - By(t) + (c+x~m) (t) (2.7) 
The general solution of equation (2.7) is given by: 
yet) = [I + B- l (I - A)]ty(O) + y*(t) (2.8) 
where the first term on the RHS is the 'homogeneous' equation and 
the second is the 'particular' sOlution. 
The resulting equation (2.8) presents two basic problems: a) 
matrix B is not always invertible; b) the results for the model when 
extrapolated too far in the future does not give consistent results. 
For a discussion of those problems see, e. g., Taylor (1975). 
Examples of applications of. dynamic input-output models can be 
found, e.g., in Manne (1974) and Taylor (1975). 
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2.3.3. static Linear Programming Models 
The following quote from Taylor (1975) very well describes the 
relationship between input-output analysis and linear programming: 
"A natural complement to the input-output production 
specification is optimization of some welfare function to 
select the 'best' pattern of final demand and resource 
allocation from the many which are possible. Since 
input-output technological assumptions are all of a 
constant (linear) type, linear programming is the 
appropriate computational means for doing this" 
(Taylor, 1975, p. 59). 
In linear programming terms, the primal would make use of 
input-output quantities and the dual of input-output prices. Due to 
the costs involved in using linear programming models linked with 
input-output analysis, and the fact that the results from this kind 
of approach do not differ from those using input-output alone (see 
Taylor, 1975), these integrated models are used less and less in the 
literature (see Bulmer-Thomas, 1982). 
For a detailed discussion of linear programming models see 
Bruno (1975), and Taylor (1975). 
2.3.4. Dynamic Optimizing Models 
One can see dynamic optimizing models as static programming 
models that repeat themselves overtime, the successive periods are 
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linked through capital accumulation equations. Thus, they can be 
related to the dynamic input-output models. 
The advantages of dynamic optimizing models over the dynamic 
input-output models are (see Taylor, 1975, pp. 94-5): a) they can be 
used to set discount rates for investment project analysis; b) they 
can be used to better know the results of economic processes which 
require a number of years to work themselves out; c) they can be 
useful in building up the exogenous projections needed for more 
detailed short- and medium-term planning. 
For a detailed discussion of dynamic optimizing models see 
Taylor (1975). 
2.3.5. Economy-wide Models 
As discussed earlier, the economy-wide models are the ones that 
use the data and the theory behind input-output analysis to derive 
coefficients and parameters needed for their simulations. These kind 
of models are of Walrasian type, i. e., of general equilibrium, and 
as they are computable they are also known in the literature as 
computable General Equilibrium (CGE) models. The CGE models are 
constructed by first stating the economic relations in equation 
forms. Then the next step is to search for the values of the 
coefficients and parameters of these equations. Most of these 
coefficients and parameters are derived from input-output 
relationships, e.g., technical coefficients, consumption structure, 
imports and exports composition, etc .. The other coefficients and 
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parameters are derived from: a) other sources, such as national 
accounts; b) econometric estimation; c) and some are even model 
builders 'guesses', based on economic theory, the particularities of 
the model, and the country to where it has been applied. 
Another important source of data for the CGE models are the 
Social Accounting Matrices (SAMs). A SAM is basically a "matrix that 
provides an accounting record for the whole economy (not just 
transactions among producers), although not all entries will be 
considered in the same detail" (Bulmer-Thomas, 1982, p.l), i. e., 
input-output relations are part of a SAM. 
For a discussion of the use of SAM in CGE models see Dervis, 
Melo, and Robinson (1982), who also present a good discussion of 
input-output models and their application in the planning process. 
Besides that, they present model applications for South Korea and 
Turkey. Another example of this approach (SAM in CGE models) is 
given in Taylor (1983), in which a model for India is constructed. 
From the development of SAM and CGE models a new kind of 
approach was developed, the Transaction Value (TV) approach (see 
Drud, Grais, and Pyatt, 1983), that basically "is the extension of 
the simple formulation and implementation of input-output models 
that are not constrained to be linear and where prices are not 
necessarily independent of excess demand" (Drud, Grais, and Pyatt, 
1983, p. 2). 
The interesting point about TV models is that they start with a 
SAM and then constructed the equations that will explain each entry 
in the matrix. Contrary to the CGE models that first construct the 
equations and, only after that, a SAM is constructed in such way as 
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to supply the model with the data that it needs. One can say that 
the TV approach is the SAMs that are fighting back the CGE models, 
i. e., after being used by CGE models, now are the SAMs that use the 
CGE models (equations of general equilibrium). But what one would 
expect in the future is that CGE and TV models will be combined. 
A good discussion of CGE models applied to developing 
planning is presented in Blitzer, Clark and Taylor (1975). 
In Shoven and Whalley's (1984) survey of applied 
general-equilibrium models of taxation and international trade, some 
of the CGE models- developed are also discussed. Taylor (1979) 
presents a series of models for developing countries. For a 
discussion of CGE models see also Scarf and Shoven (1984). 
The CGE models can be divided, basically, into models that are 
solved for levels, or for growth rates. Examples of CGE models that 
are solved for levels are: a) the MODIS model for Norway (see 
Bjerkholt and Longva, 1980), that is a medium-term model, and is 
directed towards an equilibrium solution of quantity and relative 
prices; b) the model by Adelman and Robinson (1978a, and 1978b) to 
study income distribution, and that is applied to the specific case 
of South Korea; c) the model by Lysy and Taylor (1980) for the 
Brazilian economy is also directed to the study of income 
distribution. 
The Johansen-type model, as the name says, started with the 
pioneering work of Leif Johansen who in the late 1950's, constructed 
a CGE model for the Norwegian economy (see Johansen, 1974). The 
model, in growth rates, is obtained by logarithmically 
differentiating the equations of the model with respect to time in 
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order to get a simultaneous system of equations that are linear in 
all growth rates. This is a medium- to long-term model and gives 
results for a period between 2 to 3 years. 
The work being done here is based on the Johansen-type of 
model, . and more than that it is based on the ORANI model being used 
in the Australian economy (see DPSV, 1982). Rijckeghem (1969) 
presents a Johansen-type model applied to the Brazilian economy. 
An important point when constructing a CGE model is the problem 
of closure, i. e., as usually in a CGE model the number of variables 
is greater than the number of equations, wichvariables should be 
exogenous and wich ones should be endogenous. Taylor and Lysy (1979) 
have shown, for a two sector model, that depending on the theory 
that one uses to close the model, the results can be completely 
different. A discussion about closure in the model being constructed 
here is presented in Chapter 7. 
Contrary to macroeconometric models, when a CGE model is 
constructed it does not have a time period defined. To define a time 
period for a CGE model, one needs to compare the results of this 
model with projections from macroecometric models, or, by making 
simulations for the past, with the observed value of economic 
variables. 
Another drawback from CGE models is that they usually are 
static, giving results only for a specific period of time. However, 
this problem can be solved in part by running the model more than 
one time, i. e., defined the time interval for the model, one can 
plug the results from the first simulation in the model, and run the 
model to get results for the following period, and so on. 
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Usually one can transfer models that make use of basic 
input-output relations from one country to another, is the same true 
for CGE models? The answer for that question is not an easy one, it 
will depend on the characteristics of the model and the countries 
from where the model was originated and to where it is going to be 
transferred, and how it is going to be transferred, i. e., with or 
without alterations. 
In the case of the work being done here, the ORANI model, for 
the Australian economy, is transferred to the Brazilian economy. Due 
to its general characteristics, it is believed that this model can 
be applied to the Brazilian economy. However, some changes need to 
be made before it can be used. The main changes are: a) the role of 
the government sector is to be highlighted; and b) the model is to 
be altered such that income distribution problems could be studied. 
A discussion of why these changes need to be made is presented in 
Chapter 3, which presents the characteristics of the Brazilian 
economy. In Chapter 4, a discussion of previous economy-wide models 
constructed for the Brazilian economy is made, those models are also 
compared with the model being constructed here. 
The reason of why a Johansen-type model was chosen for the 
Brazilian economy, instead of a CGE model solved for levels, can 
be explained by Taylor (1975): 
"In view of its robustness and the range of problems with 
which it can deal, it is surprising that the Johansen 
technique has not been applied more widely" (p. 101). 
Indeed it is! 
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NOTES 
1.	 The notation used in this chapter is different from the one used 
in the remaining chapters of this work. 
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CHAPTER 3 
CHARACTERISTICS OF THE BRAZILIAN ECONOMY 
3.1. Introduction 
In Brazil of the 1980's two main topics, among others equally 
important, need to be considered when building a model for its 
economy. The first one is the great power that the government has 
over the economy, either through its regulatory process, or through 
the various state companies; and the second one is the uneven 
distribution of income, among individuals and among regions (see 
Baer, 1983). 
Those two topics are dealt with in the model constructed for 
the Brazilian economy. For the government sector, while no 
specifications are made for the state companies, the effects of 
government control over production, prices, and investment of its 
companies can be studied in the model by making those variables 
exogenous to the system; a vector of final demands for the 
government is also specified, allowing for the study of the direct 
demands of the government. Concerning the distribution of income, 
the model distinguishes between three classes of income. These three 
classes have different structures of final demand and the income of 
these classes is linked with different skills of labor; in this way 
it is possible to study the effects of different pOlicies on the 
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demand for labor of the different skills and on the final demand, 
for consumption, by the different income groups. No specification 
for the problem of the uneven distribution of income between the 
different Brazilian regions is made; this is so because the present 
model does not have a regional dimension. However, in the future, 
the model could be expanded so that regional problems could be 
studied. 
The other sections of this chapter are as follows: the next 
section will go over the history of the increasing participation of 
the state in the Brazilian economy, and will also present a 
discussion of the Brazilian government's experiences with planning 
models; the third and last section of this chapter will discuss the 
problem of the uneven distribution of income in the Brazilian 
economy. During the presentation of those two sections, some of the 
institutional and economic characteristics of Brazil will also be 
presented. 
3.2. state Participation in the Economy 
until the 1930's, the participation of the state in the 
Brazilian economy was limited to the traditional role of the 
government according to the notion of the "laissez-faire", i. e., the 
interference of the government in the economy should be limited to 
the minimum necessary to maintain peace and property rights. 
In the 1930's, when the world economy was in crisis, Brazil, 
whose coffee exports made up the dynamic sector of the economy, also 
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faced a crisis. The latter was not more serious because the 
government, for the first time, took a series of political and 
economic measures directed toward the stabilization of the level of 
aggregate demand and to the regulation of the external sector. In a 
certain sense one can say that the Brazilian government was 
Keynesian before there was a Keynesian theory. For a good 
presentation of the intervention of the Brazilian government in the 
economy in the 1930's see Furtado (1972). 
Together with the stabilization program of the 1930's, the 
Brazilian government started a process of industrialization that 
led the industrial sector to grow at annual real rates above 10% in 
the 1933-39 period (see Villela, 1972). In the 1940's the 
intervention of the state in the economy was relatively high during 
the war period, but decreased drastically after the war until the 
beginning of the 1950's. 
During the war the Brazilian government started to build the 
infrastructure necessary for the development of the industrial 
sector. The construction of the steel mill at Volta Redonda is a 
good example of this development. Also during this period, an 
American Mission visited Brazil (the Cooke Mission during 1942-43). 
Its objective was 'to study the possibilities of the Brazilian 
economy for the war effort. The basic recommendations of this 
mission can be summarized as follows: 
"The task of industrialization, according to the mission's 
report, should be left to the private sector, while 
the government should concentrate on general industrial 
planning, developing industrial credit facilities and 
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providing technical education" (Baer, 1983, p. 53). 
The decrease of the role of the state in the economy during the 
second half of the 1950's is linked to the fall of the Vargas regime 
in 1945 and the idea of a free political system linked with the idea 
of no intervention of the government in the economy. Despite this 
decrease in its role, the state presented a five-year expenditure 
program, the SALTE plan, that was directed to the areas of health, 
food, transport, and energy. This plan was in effect only during one 
year, due to its overoptimistic estimation about the possibilities 
of revenues to allow its execution. 
In the 1950's the participation of the state in the economy 
come back strongly, first with the Vargas government in the first 
half of the 1950's, and then with the Kubitschek government in the 
second half of the 1950's. However strong the participation of both 
governments in the economy, the focus of both programs were 
different. The Vargas policies were directed to the creation of a 
national capitalist system, while Kubitschek policies were direct to 
the integration of the Brazilian into the international economy. 
In the period from 1951 to 1953 a Joint Brazil-United states 
Economic Commission was formed. Its main contribution to the 
Brazilian economy was the creation of BNDE (National Bank for 
Economic Development), an institution linked with the financing of 
long-term economic projects. This institution was to be of crucial 
importance in the development of the industrial sector in Brazil. 
And, at the same time, this institution contributed for the 
increasing participation of the state in the economy; this happen as 
some of the loans made by BNDE were not paid, and as a form of 
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receiving them, BNDE took over the debtor enterprises; making, 
indirectly, the government as the owner of those enterprises. BNDE 
also helped in the implementation of the first economic plans. 
During the Vargas government a series of other state 
enterprises were created, besides BNDE, such as PETROBRAS (the state 
company linked with oil production, refinery, distribution, etc.), 
Banco do Nordeste do Brasil (Northeast Bank of Brazil), etc .. 
The first economic plan made for the Brazilian economy was the 
"Programa de Metas" (Target Plan) of the Kubitschek government; it 
predominated in the period 1956 to 1960. The basic idea of the plan 
was the development of an industrial complex for the Brazilian 
economy, through the implementation of a policy of Import 
SUbstitution Industrialization (lSI). It had the automotive industry 
as its leading sector. Besides the industrialization aspect, the 
plan also had as an objective the construction of a new capital 
(Brasilia), that had, among other things, the objective of promoting 
national integration. 
One can say that, in general, the plan was successful, as the 
most of the targets linked to the industrial production were 
attained, and as Brasilia was built in a record time, 4 years. 
However, the implementation of the plan caused distortions in the 
economy, as imbalances in trade appeared and the inflation level 
increased. 
At the end of the plan, one can say that the lSI process in the 
consumer goods industry was finished, i. e., there were no more 
possibilities for internal growth through the sUbstitution of 
imported consumer goods for domestic consumer goods. This in 
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conjunction with the problems mentioned above, and to a certain 
extent, the inability of the next government to solve this problems, 
led to a crisis in the Brazilian economy at the beginning of the 
1960's that cUlminate in a military coup in 1964. 
The next government, of Joao Goulart, introduced the "Plano 
Trienal" (Three-Year Plan), prepared by his Planning Ministry (Celso 
Furtado), in 1963 "that was to control inflation drastically and 
systematically deal with the economy's principal imbalances. This 
plan was soon shelved when it became obvious that the government had 
neither the means nor the will to impose its stabilization and 
reform measures" (Baer, 1983, p.94). 
After the military coup of 1964, the next president, Castello 
Branco, stated his basic economic measures in the "Programa de Agao 
Economica do Governo" PAEG (Program of Economic Action of the 
Government) that was used from 1964 to 1966. The basic economic 
pOlicies in the plan were directed to stabilization programs whose 
main goals were to decrease inflation and to increase economic 
growth, as the economy was at an inflation level of 80% and had had 
very low or negative real growth rates (as measured by the GNP) at 
the beginning of the 1960's. 
The results attained with the plan where not as good as the 
plan projected, in the sense that inflation decreased to 37.4% in 
1966 while the plan forecasted 10%, and real GNP grew 4.4% while the 
plan forecasted 6.0% (see Martone, 1975). The economic measures 
stated in the plan included: the reorganization of capital markets; 
tax reform; changes in the exchange system; creation of a housing 
bank (BNH); changes in the labor relations; and a freeze in wages. 
28 
If the plan was not a success, it helped to set the basic 
institutional measures that: a) led to the Brazilian "miracle" at 
the end of the 1960's and beginning of the 1970's; and b) led to a 
process of increase in the concentration of income that lasted from 
the late 1960's to the early 1980's. 
The Castello Branco administration also made a Ten-Year Plan 
for Economic and Social Development, but this one was never used, 
as the next government of Costa e Silva used its own plan from 1968 
to 1970: "Plano Estrategico de Desenvolvimento" - PED (Strategic 
Development Plan). 
The PED in a certain sense continued with the main goals of the 
PAEG, i. e., decrease in the inflation rate and increase in the 
growth rate of the GNP. In this sense, the PED was more successful 
as high real growth rates of GNP were attained in this period 
(average of 9.7% during the three year period), and the inflation 
level decreased to about 20% in 1970 (see Baer, 1983). This 
favorable results for the economy were attained, in part, due to the 
utilization of idle capacity in the industrial sectors. 
The second half of the 1960's saw an increase in the 
participation of the government in the economy, as new state 
enterprises were created and the military government took over the 
control of the economy. It is interesting to note that the increased 
control of the government over the economy was linked with the basic 
objective of making the private sector stronger, and, at the same 
time, to continue the process of integration of Brazil with the 
international economy, a process begun in the Kubitschek government. 
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Following the PED, the government of President Medici presented 
the "I Plano Nacional de Desenvolvimento" I PND (I National 
Development Plan) for the period 1972-1974, as the plan to guide the 
economic policies of his government. Due to the favorable aspects of 
the economy when the plan was presented, one can see an 
overoptimistic approach in it. The plan contained gigantic projects 
of development, such as the Tranzamazonica highway, the nuclear 
project, etc., all of which where beyond the country's 
possibilities. In a certain sense, they started the problems of 
trade balances that Brazil faces today. These problems were 
aggravated by the oil shocks, but without question, the 
overoptimistic government policies have a great share in today's 
problems. 
In the period from 1971 to 1974, the economy grew at a real 
average rate of 12.18% (GNP) and the inflation level, measured by' 
the general price index, went down to 16.3% in 1973, but increased 
to 33.8% in 1974, showing the first signs of problems with the 
economy (see Baer, 1983). 
The II PND presented by President Geisel for the period 
1975-1979 was still optimistic in relation to the Brazilian economy, 
but not as much as the I PND. The plan recognized the necessity for 
certain adjustments to be made in the economy. During the II PND 
period the government continued with the following pOlicies 
initiated in the I PND: a) lSI in the capital goods industries; and 
b) diversification and expansion of exports. 
The growth rate of real GNP fell from 9.5% in 1974 to 5.6% in 
1975 and to 4.8% in 1978. The inflation level increased from 30.1% 
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in 1975 to 40.5% in 1978 (see Baer, 1983). Those were the first 
signs of the crisis that Brazil would face in the 1980's. 
The government of President Figueiredo presented the III PND 
for the period 1980-1985. The interesting characteristic of this 
plan was that, at most, it was merely a letter of intentions. To 
start with, the III PND had no numbers in it. The plan in itself is 
contradictory, in the sense that there are a lot of conflicting 
goals, e. g., the plan expects that the agriculture sector will 
solve the Brazilian problems of food for internal consumption, 
production of energy, and exports without taking into account the 
existence, in the short- and medium-run, of trade-offs among those 
three goals. 
As a result, one can say that the Figueiredo government did not 
have a defined economic policy. As a consequence of that, and of the 
structural problems started in the beginning of the 1970's, Brazil 
went through a period of crisis in the 1980's when negative real 
growth rates were attained and the inflation level skyrocketed to 
the 200% level. A positive point in Figueiredo government was the 
liberalization of the political system that led to the 
implementation of a true democracy in 1985. 
The new democratic government was called "The New Republic", 
and as such, the economic plan developed has the name of "I Plano 
Nacional de Desenvolvimento Nova Repliblica" I PND - NR (I 
Nacional Development Plan - New Republic) . 
The main goals of the plan are to try to solve the economic 
problems created by the past Brazilian government, i. e., reduction 
in the level of inflation; maintenance of a real GNP growth rate 
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high enough to ab$orb the new labor force and to reduce the level of 
unemployment and underemployment in the economy; reduction of the 
external pressures over the Brazilian economy; reduction in the 
uneven distribution of income; etc. 
It is still too early to estimate the results of this plan, 
but, without question, it is aimed in the direction of facing and 
correcting the economic and social problems that Brazil is 
experiencing today. 
As one can see from the above, since 1956, when the first 
economic plan was laid out, every government has had its own plan; 
establishing in this way a tradition of planning in the Brazilian 
economy. Hence, this process creates a need for the construction of 
a multisectoral model that can be used to help in formulating the 
goals of any economic plan. The effort being made in this 
dissertation can be interpreted as one more step in this direction. 
As a consequence of the constant intervention of the state in 
the economy, either through its direct economic policies or through 
its companies, the state became the main economic agent in the 
system. The discussion of whether this is bad or not is beyond the 
scope of this work. Of one thing one can be sure, that if the state 
had not intervened in the economy as it entered in the past, Brazil 
would not have reached the level of development that it has today.1 
The next section of this chapter will present an overview of 
the evolution of the income distribution from the 1960's to/the 
1980's, as well as a discussion of the theories behind the trends 
towards increasing disparities. 
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3.3. Income Distribution 
In the process of economic development, in a capitalist 
economy, there is always a relationship between the the way that the 
the economy will grow and the way that the national income is 
distributed among the country's population. This happens because the 
production structure of a capitalist economy is in great part a 
reflex of the demand structure, and the demand structure is a 
reflex, in the most of it, of the distribution of income. In this 
way, for a country with a low per-capita income, as the income is 
more concentrated, the demand structure will tend to concentrate 
towards the consumption of durable consumer goods; and as the income 
is less concentrated, the demand structure will tend.to concentrate 
towards the consumption of non-durable consumer goods. 
In the Brazilian case, the process of industrialization started 
in the 1950's was directed to the production of durable consumer 
goods for the domestic consumption. Due to the low per-capita income 
in Brazil, this meant that for this kind of industrialization to 
give results one needs to have some degree of concentration of 
income in the economy, and for these industries to grow you have 
either to export these industries products or to expand the internal 
demand. In the 1960's and 1970's the Brazilian economy did both 
things, expanded exports and internal consumption. The way that 
internal consumption was increased was basically by concentrating 
the effort of industrialization and growth on only a small part of 
the population, and in specific regions of the country (mainly the 
Southeast and South regions). This could be done due to the vast 
33 
size of the Brazil territory and the size of the Brazilian 
population. In this way one can say that the process of 
industrialization of the Brazilian economy was done at the expenses 
of the most part of its population and its territory. 
Discussions that can, and need to, be made are: was there 
another possibility to establish a well developed industrial sector 
in the Brazilian economy without the concentration of income at the 
personal and regional level? and given the actual structure of the 
Brazilian economy, is it possible to grow with a more equalitarian 
distribution of income? As these questions are not in the scope of 
this work, they will not be addressed here. The only discussion that 
will be carried out in this dissertation is related to the 
concentration of income during the 1960 1 s and the 1970 1 s, as this 
will be enough to show that any model that is or is going to be 
constructed for the Brazilian economy must take in consideration the 
income distribution problem. To do so, some of the theories behind 
the process of income concentration in the 1960's and 1970 1 s will be 
discussed, as well as some data will be presented. 
At the regional level, in 1980, per capital income varied "to 
such an extent that in ~any states of the northeast Brazil it was 
less than half the national average, while in the more advanced 
regions it was more than three times the national average" (Baer, 
1983, p.4). 
At the personal level, one can see from Tables 3.1 and 3.2 that 
the share of the lowest 50% of Brazil's income group, in the 
national income, decreased from 17.71% in 1960 to 14.91% in 1970, 
and to only 13.87% in 1980; while the share of the highest 20% 
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Table 3.1
 
Comparison of Income Distribution by Income Deciles
 
Shares (%)
 
Brazil: 1960. 1970. and 1980
 
Decile Shares Percentage Change 
1960* 1970 1980* 1960/70 1970/80 1960/80 
Lowest 10% 1.17 1.11 1.06 -5.13 -4.50 -9.40 
10 2.32 2.05 1.91 -11. 64 -6.83 -17.67 
10 3.42 2.97 2.94 -13.16 -1.01 -14.04 
10 4.65 3.88 3.49 -16.55 -10.05 -24.95 
10 6.15 4. 90 4.47 -20.32 -8.78 -27.32 
10 7.66 5.91 5.54 -22.75 -6.26 -27.68 
10 9.41 7.37 7.19 -21. 68 -2.44 -23.59 
10 10.85 9.57 9.61 -11. 80 +0.42 -11. 43 
10 14.69 14.45 15.33 -1. 64 +6.09 +4.36 
Highest	 10% 39.66 47.79 48.36 +20.50 +1.19 +21. 94 
Total 99.98 100.00 99.90 
Note: * Total do not add to 100.00% due to rounding problems. 
Sources: Langoni (1973), and Benevides (1985). 
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Table 3.2 
comparison of Income Distribution by Income Deciles 
Accumulated Shares (%) 
Brazil: 1960, 1970, and 1980 
Decile 1960* 1970 1980* 
From the From the From the 
Lowest Highest Lowest Highest Lowest Highest 
Lowest 10% 1.17 99.98 1.11 100.00 1. 06 99.90 
10 3.49 98.81 3.16 98.89 2.97 98.84 
10 6.91 96.49 6.13 96.84 5.91 96.93 
10 11.56 93.07 10.01 93.87 9.40 93.99 
10 17.71 88.42 14.91 89.99 13.87 90.50 
10 25.37 82.27 20.82 85.09 19.41 86.03 
10 34.78 74.61 28.19 79.18 26.60 80.49 
10 45.63 65.20 37.76 71.81 36.21 73.30 
10 60.32 54.35 52.21 62.24 51.54 63.69 
Highest 10% 99.98 39.66 100.00 47.79 99.90 48.36 
Note: * Total do not add to 100.00% due to rounding problems. 
Source: Table 3.1. 
36 
Figure 3.1 
Lorenz Curve for the Brazilian Economy:
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increased from 54.35% in 1960 to 62.24% in 1970, and to 63.69% in 
1980. One can also see that the shares of each income group, with 
the exception of the highest 20%, decreased in the 1960/80 period. 
From those tables and from Figure 3.1 , that shows the Lorenz curve 
for 1960, 1970, and 1980, one can also see that the concentration of 
income in the 1960's was greater than the one in the 1970's. This 
can be explained, in part by the fact that the most severe control 
of wages by the government occurred during the second half of the 
1960's, soon after the military coup in 1964. During the 1970's the 
controls on wages decreased. 
A look at Table 3.3 shows that the average income of each of 
the income groups increased from 1960 to 1970, and from 1970 to 
1980. However, the groups from the 4th to the 7th decile (unskilled 
and semiskilled urban works) had their income growing less than the 
other groups (the lowest ones usually refer to agricultural workers, 
while the highest ones usually refer to urban skilled workers). This 
effect also can be seen in Figure 3.1. One can also see that the 
average income of the highest 20% was the one that increased the 
most. The results in Tables 3.1 and 3.2, and in Figure 3.1, are 
reflex of the way the average income increased in the 1960/80 
period. 
More support for the fact that there was a concentration of 
income in the 1960/80 period can be get from the inequality indices 
presented in Table 3.4, however measure of inequality one looks at, 
one can see a continuous increase in the concentration of income. 
The Gini index increased from 0.5 in 1960 to 0.568 in 1970, and 
0.584 in 1980. The Theil index increased from 0.47 in 1960 to 0.644 
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Table 3.3 
Comparison of Income Distribution by Income Deciles 
Average Income (1980 Cr$ per month) 
Brazil: 1960, 1970, and 1980 
Decile Average Income Percentage Change 
1960 1970 1980 1960/70 1970/80 1960/80 
Lowest	 10% 618 791 1262 +27.99 +59.54 +104.21 
10 1187 1434 2503 +20.81 +74.55 +110.87 
10 1756 2077 3546 +18.28 +70.73 +101.94 
10 2374 2720 4341 +14.57 +59.60 +82.86 
10 3141 3437 5306 +9.42 +54.38 +68.93 
10 3907 4155 6562 +6.35 +57.93 +67.95 
10 4822 5193 8609 +7.69 +65.78 +78.54 
10 5564 6727 11690 +20.90 +73.78 +110.10 
10 7543 10164 18306 +34.75 +80.11 +142.69 
Highest 10% 20155 33633 57612 +66.87 +71. 30 +185.85 
Total 5094 6974 11964 +36.91 +71.55 +134.86 
Sources: Langoni (1973), and Benevides (1985). 
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Table 3.4 
Inequality Indices 
Brazil: 1960, 1970, and 1980 
Index Value Percentage Change 
1960 1970 1980 1960/70 1970/80 1960/80 
Gini 0.500 0.568 0.584 +13.60 +2.82 +16.80 
Theil 0.470 0.644 0.703 +37.02 +9.16 +49.57 
Variance 
of Logs 0.897 0.976 1.100 +8.81 +12.70 +22.63 
Sources: Langoni (1973), and Benevides (1985). 
in 1970, and 0.703 in 1980. And the Variance of Logs increased from 
0.897	 in 1960 to 0.976 in 1970, and 1.1 in 1980. 
As it was show above, the income really concentrate in the 
Brazilian economy during the 1960/80 period. The question that 
should be asked now is: what factor(s) led to the income 
concentration during this period? 
The answer to that question can be found by looking at the 
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various theories which one can draw to explain the process of 
concentration of income in Brazil during the last two decades. They 
can be summarized as: 2 a) Kuznets effects; b) skill differentials; 
c) wage squeeze; d) wage spread; and e) income concentration with 
growth. Each one of these theories will be discussed below. 
The Kuznets effects theory states that changes in the 
employment structure due to the technological progress can lead to 
deterioration in the income distribution. This deterioration, in 
terms of increasing concentration, would be only in the intermediary 
phases of economic growth, after which there would be a decrease in 
the inequality after further economic growth. 
This theory can be associated with the fact that when the 
workers migrate from the rural to the urban areas, there would be an 
increase in the concentration of income due to the fact that the 
distribution of income in the rural areas is more equalitarian than 
the one in urban areas. 
Bacha and Taylor (1980) have shown that for the Brazilian case 
the migration rural-urban areas had an equalize effect, refuting 
the Kuznets effects theory. Refutes of this theory are also 
presented in Malan and Wells (1973), and Fishlow (1973). 
The skill differentials theory is based on the idea that in the 
initial stages of economic growth there is a shortage of skilled 
labor and an excess of unskilled labor. Through the interaction of 
supply and demand, there would be an increase in the wages of 
skilled workers, generating in this way a process of concentration 
of income. Through the presentation of different models, Bacha and 
Taylor (1980) have presented arguments to refute this theory. 
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The wage squeeze theory is associated with the repressive wage 
policy applied after the 1964 military coup. This theory is linked 
with the fact that the wages that suffered with this policy were the 
ones of the unskilled and semiskilled urban workers (4th to 7th 
decile of income distribution), while the wages of skilled urban 
workers did not suffer with this policy. This contributed to the 
concentration of income, as showed above in the discussion of Table 
3.3. This theory is also defended by Bacha and Taylor (1980). 
The wage spread theory is linked with the idea that 
technological progress brings about increase in profits, and this 
increase in profits is distributed only among the administrative 
workers, leading in this was to a process of concentration of 
income. 
This theory is supported by Bacha and Taylor (1980) who also 
put the pUblic sector as the main agent of wage spread, and link 
this theory with the wage squeeze theory: 
"These pieces and bits of evidence suggest that the pUblic 
sector may have been the le~ding agent of wage spread 
since 1964. At least in part the higher salaries at the 
top were made possible by increases in taxes, public 
enterprise prices, and public utility rates. These could 
take place without reducing private profit rates because, 
at the same time, the wage policy was squeezing the 
remuneration of lower-paid occupations both in the public 
and private sector" (Bacha and Taylor, 1980, p. 335). 
The income concentration with growth theory basically states 
that the concentration of income is needed because this is the only 
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way to generate the amount of savings necessary to invest and to 
continue the economic growth, without the need for the government to 
rely in the inflationary financing of the economic growth. This was 
achieved in the Brazilian case through tax incentives to invest, 
those incentives were basically used by high income groups. This 
theory is supported by Bacha and Taylor (1980). 
From the above, what one can say, for the Brazilian case, is 
that the theories of Kuznets effects and skill differentials are 
dismissed, while the theories of wage squeeze, wage spread and 
income concentration with growth can be accepted as explanation for 
the worsening in the income distribution during the 1960's and 
1970's. 
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NOTES
 
1.	 For a study of the evolution in the structure of Brazil's 
industrial sector from 1960 to 1980 see Baer, Guilhoto, and 
Fonseca (1985). 
2.	 The following discussion about the theories of income 
distribution is based on Bacha and Taylor (1980). 
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CHAPTER 4 
ECONOMY-WIDE MODELS APPLIED TO BRAZIL: A CRITICAL REVIEW 
4.1. Introduction 
As discussed in Chapter 2, the model being constructed here for 
the Brazilian economy is a economy-wide multisectoral model of the 
Johansen-type, i. e., it is solved for growth rates. This chapter 
will go over the literature of economy-wide models constructed for 
the Brazilian economy. It will not discuss the other types of 
input-output models constructed for Brazil,l as those models are not 
in the same class as the one to be presented in Chapter 5. 
The author could only find in the literature three 
multisectoral economy-wide models constructed for the Brazilian 
economy. In chronological order, the first one is presented in 
Rijckeghem (1969) and it is of the Johansen-type. The model is used 
to make simulations about expected sectoral growth rates, given 
certain assumptions about the growth rates of other economic 
variables. The input-output data used in the model are for the year 
of 1959. The second model is presented in Lysy and Taylor (1980) and 
is a Computable General Equilibrium (CGE) model solved for levels 
and directed to the study of the income distribution problems in 
Brazil during the 1960 1 s. The input-output source of data is again 
the 1959 matrix. The third and last model, as discussed in Werneck 
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(1984), is a economy-wide consistency model solved for growth 
rates;2 the objective of the model is to examine the consequences of 
economic pOlicies directed to programs of import sUbstitution and 
expansion of exports, in the 1980's, on the structure of production, 
investment and growth of the economic sectors. The input-output 
source of data is the 1970 matrix for Brazil. 
The above models can be said to be directed to the study of 
specific problems of the Brazilian economy. As such, they differ 
from the model being constructed here, in the sense that the model 
presented in Chapter 5 can be used to study different economic 
problems depending on the user's choice of exogenous and endogenous 
variables, and the value of the exogenous variables. 
The Rijckeghem model is discussed in the next section; the Lysy 
and Taylor, and the Werneck models are discussed respectively in 
sections 4.3 and 4.4. A conclusion is presented in section 4.5. 
4.2. The Rijckeghem Model 
The Rijckeghem model (see Rijckeghem, 1969) is a simple 
economy-wide model solved for growth rates, . in which the final 
result are sectoral growth rates for 32 sectors. Besides the 
input-output data (for 1959) the author makes use of other data, 
e. g., industrial censuses, family budgets, etc., to calculate the 
coefficients and parameters needed for the solution of the model. 
The economic relations presented in the model lead to a solution in 
which the growth rates in total production, of the various sectors, 
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are derived from the growth rates in final demands, i. e., 
individuals' consumption, government consumption, investment, 
exports, and the program of import sUbstitution. 
The model was used to simulate the possibility of the Brazilian 
economy growing at an real average rate of GNP of 7% in the period 
from 1968 to 1970. The model finds that this rate is feasible, and 
gives the resulting growth rates of the different sectors. In 
reality, the Brazilian economy grew at an average rate of 9.7% in 
the 1968-1970 period (see Baer, 1983). 
The model does not present any specification for the problems 
of: income distribution, labor absorption, prices indices, trade 
margins, etc .. In summary, it is a simple model directed to 
relatively simple problems. It was also the first effort to build an 
economy-wide multisectoral model for the Brazilian economy, and 
given the state-of-the-art of computers and data at that time, one, 
probably, could not expect more than that from this model. 
4.3. The Lysy and Taylor Model 
The Lysy and Taylor model (see Lysy and Taylor, 1980) is a CGE 
model solved for levels. This model is a complete one, and it is 
directed to the study of the concentration of income in Brazil 
during the 1960's. 
The general characteristics of the model can be summarized as 
follows: a) the model is solved for a 3 year time interval; b) there 
are 25 sectors, and a special sector to represent noncompetitive 
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imports of various types; c) there are 6 types of employed labor, 25 
types of self-employed proprietors, and 4 types of employers; and d) 
there are 4 classes of expenditures. 
The model constructed by Lysy and Taylor is highly data 
dependent; the input-output data for the model are derived from the 
1959 input-output matrix and the remaining data needed for the 
estimation of the coefficients and parameters in the model are 
derived from a wide range of works. (The reader is referred to 
chapter 8 in Taylor, et. ale (1980) for a presentation of the data 
used in the model.) 
As the Lysy and Taylor model is direct to the study of income 
distribution, one can see a very detailed specification in the types 
of employees and employers. Those are aggregated in four classes of 
expenditure, the individuals in each class have the same patterns of 
consumption. This is similar to the model being constructed here for 
the Brazilian economy, the difference being that the model presented 
in Chapter 5 has only 3 classes of labor, and 3 classes of 
expenditure. 
The headings and sUb-headings of the equations for the Lysy and 
Taylor model are summarized in Table 4.1. 
As can be seen by the headings and sub-headings in Table 4.1, 
the Lysy and Taylor model is a very detailed one, but not as much as 
the one being constructed here. The greater detail in the model 
being constructed in this dissertation should not be interpreted to 
imply that it has a more complex solution. On the contrary, due to 
the fact that the Lysy and Taylor model is solved for levels and the 
model being constructed here is solved for growth rates, the 
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Table 4.1
 
Headings and Sub-Headings of the Equations in the
 
Lysy and Taylor Model
 
a. Cost Functions and Input Coefficients: 
a.l. Labor:a.5. Technical progress: 
a.2. Capital: a.G. Interindustry factor price 
a.3. Value added: structure: 
a.4. Producer's prices: a.7. Price determination. 
b. Employment and Income Levels: 
b.l. Employment levels: b.4. Incomes per participant; 
b.2. Labor incomes: b.5. Total consumption levels 
b.3. capital incomes: by class. 
c. Sectoral Consumption Functions: 
c.l. Consumer's prices: c.3. Total consumption demand. 
c.2. utility and expenditure 
functions: 
d. Investment Functions: 
d.l. Net capital formation: d.2. Replacement investment. 
e. Commodity Balances. 
f. National Accounting: 
f.l. Balance of payments: f.3. Private saving; 
f.2. Government: f.4. Gross national product. 
Source: Lysy and Taylor (1980). 
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flexibility of the latter is greater than of the former. 
If one takes a look in Chapter 5, or even in the headings of 
the equations presented in Table 5.1, one can see that the model 
being constructed here presents a more detailed approach to: trade 
margins; consumption of domestic and imported products; investment 
functions; government taxes, tariffs, and subsidies; demands for 
labor, capital, and land; change in the technical coefficients; 
etc .. In addition, this model presents price indices for consumer 
and capital-goods prices, these are not features present in the Lysy 
and Taylor model. 
The Lysy and Taylor model is solved for levels, and the system 
of equations requires a non-linear solution. In the case of the 
model being constructed here, the equations are given in linear 
form, and the solution algorithm requires only matrix algebra. 
Depending on the way that the Lysy and Taylor model is closed, 
the results can be completely different. This is show by Taylor and 
Lysy (1979) who discuss the different results obtained by closing an 
one sector model in three different ways, one neo-classical and two 
Keynesian. The ways that the Lysy and Taylor model can be closed 
are presented in Chapter 7 of Taylor, et. ale (1980). A discussion 
about closure in the model constructed in this dissertation is 
presented in Chapter 7. 
The method of solution for the Lysy an Taylor model is 
presented in Chapter 7 of Taylor, et. ale (1980). Simulations and 
results are presented and discussed in Chapters 8, 9, and 10 of 
Taylor, et. ale (1980). The reader is referred to these chapters for 
a discussion of these topics. 
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4.4.	 The Werneck Model 
The Werneck model (see Werneck, 1984) is an economy-wide 
consistency model solved for growth rates, in which the final 
results are: sectoral growth rates of production; and the share of 
each sector in the value added, and in the total investment made in 
the economy. The model distinguishes 30 different sectors. 
The input-output data used in the model are from the 1970 
input-output matrix for Brazil (see IBGE (1979) for a presentation 
of this matrix). The remaining data needed for the simulation of the 
model is discussed in Werneck (1982), and the reader is referred to 
this work for further details. 
The way that the model works can be summarized in Werneck's own 
words: 
"Given the planning horizon and establishing, on one side, 
the sectoral targets of import substitution and export 
expansion, and on the other side, the expected average 
growth rate of the aggregated product over the plan 
horizon, it is expected that the model will generate the 
sectoral growth rates required, the investment program 
involved and the implicit modifications, also in sectoral 
terms, in the productive structure" (Werneck, 1984, 
p. 314) .
 
The planning horizon used in the model is the period from 1978
 
to	 1990. 
Due to the objectives of the model, its equations are highly 
detailed in relation to investment, and the external sector. The 
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model also highlights the role of the government in the economy. The 
model was not constructed for the purpose of allowing the study of 
any other topic than the one explained above. And as such, it is 
limited in its power of analysis. 
The results for the model show that with low growth rates of 
the aggregated product the relative economic importance of the 
sectors linked with import sUbstitution and export expansion 
increases. As the growth rates of the aggregated product increases, 
the importance of sectors linked with external trade decreases. This 
was a result already expected, because an increase in the growth 
rates of the aggregate product means that the internal demand for 
domestic products is increasing, and as such, the dynamic market 
becomes the internal rather than the external one. 
Concluding, one can say that the Werneck model is constructed 
with the objective of studying a specific economic problem; in this 
way it fulfilled its target. The model being constructed here for 
the Brazilian economy, on the other hand, is a general purpose 
model; and as such, it is more flexible than the Werneck model. 
4.5. Conclusion 
The multisectoral economy-wide models discussed above were 
constructed with the objective of studying certain economic 
problems, while the model being constructed here is a general 
purpose model. When the previous models were constructed, they 
probably did not have the amount of data information that is 
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available today, e. g., the 1975 input-output matrix for Brazil only 
became available in 1984 (see IBGE, 1984b). This could also be a 
restrictive factor in the specification of the equations in the 
models. Another restrictive factor could also be in terms of 
computer capability. 
The fact is that the model being constructed here is more 
detailed than the previous ones and, at the same time allows for a 
study of a diversity of economic policies and problems. 
This can be viewed as a natural evolution in the construction 
of economy-wide models for the Brazilian economy. Evolution that is 
linked with: developments in the theory of economy-wide modelling; 
the existence of more and better data for the Brazilian economy; the 
progress in computers' technology; and the development of the 
Brazilian economy to more complex stages of economic development. 
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NOTES 
1.	 For a presentation of the characteristics of the different types 
of input-output models see Chapter 2. 
2.	 For a discussion of consistency models see Clark (1975). 
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CHAPTER 5 
A MULTISECTORAL MODEL FOR THE BRAZILIAN ECONOMY 
5.1. An Overview of the Model 
The model to be presented in this chapter belongs to the 
Johansen class of multisectoral models (see Johansen, 1974), and is 
based on the ORANI model for the Australian economy, as presented in 
DPSV (1982). 
The main differences from the ORANI model and the one presented 
here are: a) the government sector have a special treatment in the 
Brazilian model; b) the present model breaks down the demand for 
household consumption by different income groups, and introduces an 
equation linking the workers income with their expenditures; 
allowing, in this way, for the study of income distribution 
problems; c) the model presented here assumes that each industry 
produces only one type of commodity, contrary to the ORANI model 
that uses a more general industry by commodity framework; and d) in 
this model it is assumed that firms minimize costs, and form their 
prices through a mark-up theory; the ORANI model assumes that firms 
form their prices by maximizing profits. 
The results of the model are given in percentage changes, which 
can be interpreted in the following way: for a given policy change 
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A, in the macroeconomic environment B, variable C will differ in the 
short run by x percent from the value it would have had in the 
absence of the policy change; in the long run it will differ by y 
percent. Thus the model involves a comparative static analysis. 
The difference between the short- and the long-run is that in 
the long-run capital stocks are allowed to change. 
The results for the model are not given for a specific period 
of time, but for the time necessary for the variables to adjust 
themselves to a new from an old equilibrium position that was 
disrupted by a given policy change A. 
To derive the equations for the model, one starts from 
equations in level form and then derives the percentage-change form 
for this equation. In doing so, one will get a linear system of 
equations in which the number of variables will be greater than the 
number of equations. In using the model, some of the variables will 
have to be made exogenous to solve the system. The choice of what is 
exogenous or endogenous will vary according to the uses to which the 
model will be put; however, the choice does involve considerable 
jUdgement and is not without problems (for a discussion of closure 
in this model see Chapter 7). 
Model equations are derived for industry demands, final 
demands, prices, investment allocation, market-clearing, and 
miscellaneous definitions. 
The derivation of the equations in the Brazilian model is based 
on Chapter 3 in DPSV (1982). And the variables, coefficients and 
parameters in the model are presented first with a generic range. 
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The values of the ranges chosen to be used in the model are 
presented at the end of this Chapter, in section 5.13. section 5.13 
also presents Table 5.1 that contains the list of the equations that 
form the Brazilian model, and Table 5.2 with the list of variables 
in the model. For a list of the coefficients and parameter in the 
model, the reader is referred to Table 6.1 in Chapter 6. 
The model distinguishes between: h types of industries; g types 
of products; I 3 types of primary factors: M categories of labor, 
fixed capital (building, plant and machinery), and agricultural 
land; one type of "other costs" (production taxes, costs of holding 
liquidities, cost of holding inventories, and other miscellaneous 
production costs); 2 sources of products (1. domestic, and 2. 
imported); 6 types of product use (1. inputs to current production, 
2. inputs to capital formation, 3. commodity flows to household 
consumption, 4. exports, 5. government demands, and 6. "other" 
demands); and D income groups. 
The type of notation used is as follows: upper case letters are 
used for variables levels and the corresponding lower case letters 
for their percentage changes (when this is not the case, it is 
indicated in the text); the superscript (0) refers to outputs, and 
superscripts (1) to (6) refer to the 6 types of products use 
indicated above. All the other notation will be explained as they 
appear in the model presentation. 
One last observation is that the equations that belong to the 
final system are enclosed in boxes. 
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5.2. The Production Functions for Current output 
It is assumed that each industry produces only one type of 
commodity from the combination of the different inputs. 
5.2.1. Inputs and Activity Level 
For each industry j it is assumed that: 
Leontiefi=1, ... ,g+2{Xij(1) / Aij(l)} = Aj(l)Zj 
j = 1, ... ,h (5.1) 
where: 
Leontiefi=l, ... ,r{fi} = minimum {f1,f2, ... ,fr } (5.2) 
and where Xij(l) is the effective input (defined in eqs. 5.3 and 
5.5) of good or factor i into current production, 2 Zj is industry 
jls activity level and the Aij(l) IS and are technological 
coefficients. 
units of a given input are combined between domestic and 
imported sources in the following way: 
Xij (1) = CESs =1,2{X(is)j (1) / A(is)j (1); Pij (1), b(is)j (I)} 
i=l, ... ,g j = 1, ... ,h (5.3) 
where X(is)j(l) is the input of i from source s to current 
production in industry j,3 and A(is)j(l) are positive coefficients. 
The notation CESs =l,2{fs ; P ,bs } means that the variables f s ' s=1,2, 
are to be aggregated according to a CES function with parameterp and 
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(5~4) 
where: 
b s z.. 0 
-1 < P and p =1= 0 
For simplicity, the LRS of eg. (5.4) can be written as 
CESs(fs )' 
For primary factors, Xg+1,j(1), is given by: 
Xg+1,j (1) = CRESRs=1,2,3{X(g+1,s)j (1) / A(g+l,s)j (1); (5.5) 
h (g+1 , s) j (1) , Q(g+ i , s) j (1) , Kg+1 , j (1) } 
where X(g+l,s)j(l) is the input of primary factor of type s to 
production in industry j and the A(g+l,s)j(l) 's are positive 
coefficients used in simulating the effects of technical change. 4 
The notation CRESRs =1,2,3{fs ;hs ,gS,K } means that the variables f s ' 
s = 1,2,3, are to be aggregated according to a CRESR (constant 
ratios of elasticities of sUbstitution, homothetic) function with 
parameters h s ' Qs' s = 1,2,3, and K ,5 i.e. 
(5.6) 
implies that: 
L S=13 (fs / X )hs (Qs/hs ) = K (5.7) 
where: 
h s < 1 and h s + 0 s = 1,2,3 
Qs 2:. 0 s = 1,2,3 
~s=~3 Qs = 1 
For simplicity, the RHS of eg. (5.6) can be written as 
CRESR functions have the following characteristics: 1. constant 
returns to scale; 2. positive marginal products and diminishing 
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marginal rates of sUbstitution. To find the marginal product of 
input r, f r is allowed to change, but all other input levels are 
held constant. Then the change in the LHS of (5.7) is given by 
Q f hl"-lr r dfr - L: s fshsQs dx = 0 (5.S) 
Xh,l" Xhs+l 
(5.9)
 
Hence, 
dX 
and the marginal rate of sUbstitution of input r for input tis: 
MRStr = ax / aft = Qt(ft/X)ht -l (5.10 ) 
aX / afr Qr(f /X)h!,"-lr 
where (ht-1) and (hr -l) are negative. 
CRESH is also a generalization of CES. If h s = h, for all s, 
then (5.7) implies that: 
X = CESs {fs ; -h,Qs/hK} 
The potential advantage of CRESH over CES is that it allows the 
elasticity of substitution between labor and capital to differ from 
that between capital and agricultural land. In turn, these 
elasticities can differ from the elasticity of sUbstitution between 
labor and agricultural land. Under CES, on the other hand, all 
substitution elasticities are given by: 
CJ == 1 / (1 + p) (5.11) 
The primary factor, labor, is disaggregated into M skill 
categories. The effective input of labor into industry j is given 
by: 
X(g+l,l)j(l) = CRESHm=1, ... ,M{X(9+1,1,m)j(1) / A(g+l,l,m)j(l)} 
j = 1, ... ,h (5.12) 
60 
where X(g+l,l,m)j(l) is the input of primary factor (g+l) from 
source 1 (i.e. labor) of skill group m used in current production in 
industry j. Again, the A's are positive coefficients that can be 
used in simulation of the effects of technical changes. 
5.2.2.	 Demands for Directly Used Inputs for Current Production: 
A Cost Minimizing Problem 
It is assumed that producers treat all factors of production as 
variables. In particular they act as if they rent their fixed 
capital and agricultural land, whose rental prices are given. Also, 
capital and agricultural land are assumed to be nonshiftab1e between 
industries, i.e., industry-specific. 
The cost minimizing problem for industry j, j = 1, ... ,h, is as 
follows: choose the input levels 
Xij(l) i = 1, ... ,g+2 
(effective intermediate and primary inputs), 
X(is)j(l) i = 1, ... ,g s = 1,2 
(intermediate inputs, domestic and imported), 
X(g+l,S)j(l) , s = 1,2,3 
(overall labor input, capital and agricultural land), 
X(g+l,l,m)j(l) , m = 1, ... ,M 
(labor by M different skill groups). 
to minimize 
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Li=lgLS=12 p(iS)j(l)X(is)j(l)
 
+L m=lM P(g+l,l,m)j(l)X(g+l,l,m)j(l) (5.13)
 
+L S=2 3 P(g+l,s)j(l)X(g+l,s)j(l)
 
+ Pg+2,j(1)Xg+2,j(1) 
sUbj ect to (5. 1), (5. 3), (5.5) and (5. 12) . 
Where Zj and the piS are treated as exogenous variables. 
p(is)j(l), for i = l, ... ,g and s = 1,2, is the cost to industry j of 
one unit of intermediate input from source s. P(g+l,l,m)j(l) is the 
price to industry j of a unit of labor of skill m. P(g+l,S)j(l), 
s = 2,3, are the rental costs to industry j of units of capital and 
agricultural land. Pg+2,j(1) is the price to industry j of "other 
costs". 
The solution of the cost minimization problem will be carried 
out in stages, and will be presented in the following sub-sections. 
5.2.2.1.	 Solution for the Demands for Domestic and Imported 
Intermediate Inputs 
From (5.1) and (5.3) one can note that for each i, i = l, ... ,g, 
X(il)j(l) and X(i2)j(1) will be chosen to minimize 
P(il)j(l)X(il)j(l) + P(i2)j(1)X(i2)j(1) 
s.t. (5.14) 
A' (1) A' . (1) Z·J 1.J . J = CES (X (. ). (1) /A (. ). (1) )s 1.S J 1.S J 
i.e., the effective input of good i, Aj(l)A(is)j(l)Zj' required to 
sustain the activity level Z· will be provided by the costJ 
minimizing combination of imported and domestic inputs of good i. 
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Problem (5.14) can be rewritten conveniently as: choose 
X(is)j(l), s = 1,2 to minimize 
~S=12 p(is)j(l)X(is)j(l) 
s.t. (5.15) 
where: 
X(is)j(l) = X(is)j(l) / A(is)j(l) (5.16 ) 
P(is)j(l) = A(is)j(l)p(is)j(l) (5.17) 
Z·J = A·(l)A· .(l)Z·J 1J J (5.18) 
The first order condition for problem (5.14) are: 
P(is)j (1) - A { dCESs(X(is)j (1» / d X(is)j (1)}= 0 
s = 1,2 (5.19) 
(5.20) 
Where A is the Lagrangian mUltiplier. The first of these 
conditions may be rewritten as: 
P(is)j (1) - A b(is)j (1) (X(is)j (1) / 
(I) 
Zj)- Pii -1 = 0 
s = 1,2 (5.21) 
Then by using (5.20) and (5.21) one could derive functions of 
the form: 
s = 1,2 (5.22) 
By sUbstitution from (5.16)-(5.18) into (5.22) one would obtain 
demand functions for imported and domestic intermediate inputs to 
industry j. However, rather than finding the explicit form for 
f(is)j(l), it will be sufficient to work in percentage changes. 
Next, the first-order conditions (5.20) and (5.21) are expressed in 
terms of percentage changes. 
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From (5.21), one gets: 
P(is)j (1) - A + ( pij (1)+1) (X(is)j (1) -Zj) = 0 , s = 1,2 (5.23) 
where the lower case symbols denote percentage changes in the 
variables represented by the corresponding uppercase symbols. In 
general, the following notation will be used: 6 
y = 100 (dY / Y) 
By totally differentiating (5.20) and using (5.19), one finds 
that: 
dZ' = l:s( aCES s / aX( is) j (1)) dX ( is) j (1)J 
Le. 
and 
Zj = l:s(P(is)j(l)X(is)j(l) / A Zj) X(is)j(l) (5.24) 
(5.24)	 can be written as: 
Zj = l:sS(is)j(l)X(is)j(l) (5.25) 
where: 
S(is)j(l) = (p(is)j(l)X(is)j(l)) / A Zj (5.26) 
Equations (5.23) and (5.25) are linear in X(is)j(l), P(is)j(l), 
s = 1,2, A and Zj. A may be eliminated so that one can express the 
X(is)j(l) 's as linear functions of the P(is)j(l) 's and Zj. However, 
before doing that, the S(is)j(l) will be interpreted. 
One can show	 that: 
S(is)j(l) = P(is)j(l)X(is)j(l) / l:sP(is)j(l)X(is)j(l) (5.27) 
i.e., S(is)j(l) is the share of good i from source s in the total 
cost of the inputs of i to industry j. To establish (5.27), one 
mUltiplies (5.19) through by X(is)j(l) and aggregate over s. This 
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gives: 
L:sP(is)j (l)X(iS)j (1) - AL: S ( dCES S / dX(is)j (1) )X(is)j (1) = 0 (5.28) 
Applying Euler's theorem, (5.28) reduces to: 
L: p(' ) ,(l)X(' ) ,(1) - A Z' = 0	 (5.29)s 1.S J 1.S J J 
(5.29)	 together with (5.26) ,(5.16) and (5.17) implies (5.27). 
Now, back to equation (5.23); by multiplying (5.23) through by 
S(is)j(l), aggregating over s, and using (5.25), one finds that: 
A = ~ sP (is) j (1) S (is) j (1) (5.30) 
SUbstituting (5.30) into (5.23) gives: 
X(is)j(l) = Zj - aij(l)(P(is)j(l) - L: sP(is)j(l)S(is)j(l» 
s=1,2 (5.31) 
where: 
aij(l) = 1 / (1 + Pij(l» 
aij(l) is the elasticity of sUbstitution in industry j between 
intermediate inputs of good i from domestic and foreign sources. 
Finally, from (5.16)-(5.18) one has: 
X(is)j(l) = X(is)j(l) - a(is)j (1) (5.32) 
P-(' ),(1)1.S J _ - p(' ),(1)1.S J +a(' ),(1)1.S J (5.33) 
zJ' = a,(l)
J 
+ a .. (l)
1.J 
+ z,
J (5.34) 
On sUbstituting (5.32)-(5.34) into (5.31) one obtains the 
intermediate input demand functions: 
X(is)j(l) = Z' - a .. (l)(p(' ),(1) - L: S(' ),(l)p(' ),(1»J 1.J 1.S J s 1.S J 1.S J 
+ aj(l) + aij(l) + a(is)j(l) (5.35) 
- a.,(l)(a(' ),(1) - L: S(' ),(l)a(' ),(1»1.J 1.S J s 1.S J 1.S J 
i=l, ... ,g s = 1,2 j = 1, •. ~,h 
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5.2.2.2. Solution for the Demands for Primary Factors 
Industry j will choose inputs of labor, fixed capital and 
agricultural land to minimize: 
M- (1) - (1) - (1) - (1)Lm=l P(g+l,l,m)j X(g+l,l,m)j + P(g+1,2)j X(g+1,2)j 
+ P(g+1 , 3 ) j (1) X(g+1 , 3 ) j (1) (5 . 36 ) 
s.t. 
Zj(l) = CRESHs =1,2,3(X(g+1,S)j(1» (5.37) 
X(g+l,l)j(l) = CRESHm=l, ... ,M(X(g+l,l,m)j(l» (5.38) 
where: 
P(g+l,l,m)j(l) = P(g+l,l,m)j(l)A(g+l,l)j(l)A(g+l,l,m)j(l) 
m = 1, ••• ,M (5.39) 
X(g+l,l,m)j(l) = X(g+l,l,m)j(l) / (A(g+l,l)j(l)A(g+l,l,m)j(l» 
m = 1, ... ,M (5.40) 
P(g+l,S)j(l) = P(g+l,s)j(l)A(g+l,s)j(l) 
s = 1,2,3 (5.41) 
s = 1,2,3 (5.42) 
z· (1)J = A' (l)A +1 . (l)Z'J g,J J (5.43) 
Industry j chooses the combination of capital, agricultural 
land and labor of different skill categories to minimize the costs 
of providing the effective input, Aj(1)Ag+1,j(1)Zj, of primary 
factors required to sustain the activity level Zj. 
The first order conditions for problem (5.36)-(5.38) are: 
P(g+l,l,q)j(l) - P(g+l,l) ,j(l) aCRESHm(X(g+l,l,m)j(l» = 0 
aX(g+l,l,q)j(l) 
q = 1, ••• ,M (5.44) 
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X(g+l,l)j(l) - CRESHm(X(g+l,l,m)j(l» = 0 (5.45) 
P(g+l,V)j(l) - A aCRESHs (X(g+l,S)j(l» = 0 
aX(g+l,V)j (1) 
v = 1,2,3 (5.46) 
Zj(l) - CRESHs (X(g+l,S)j(l» = 0 (5.47) 
where A and P(g+l,l)j(l) are the Lagrangian mUltipliers. 
The same process that one used to derive intermediate input 
demand equations, (5.35), from egs. (5.19)-(5.20) is repeated here. 
That is, one expresses the first order conditions (5.44)-(5.47) in 
linear percentage form. First one works with egs. (5.44) and (5.45) 
and focuses attention on industry jls demand for labor by 
occupational group. Later on, one will derive industry j's demand 
equations for labor in general, capital and agricultural land by 
looking at (5.46) and (5.47). 
First, one rewrites egs. (5.44) and (5.45) as: 
Pg - P [ aCRESHm (Xm) / a XgJ = 0 g=l, ... ,M (5.48) 
x - CRESHm(Xm) = 0 (5.49) 
What one has done is to drop those sUbscripts and superscripts 
which are inessential for the present purposes. 
From (5.9) one knows that: 
(5.50)dC:~:Hm(Xm) =Qqt:q1 ~-l/ LU=lMQU( ~UJ h. 
Hence, in percentage change form (5.50) becomes:
 
Pg = P + (hg -1) (Xg-X) - ~U=lMhu(xu-x)Su g = 1, ••• ,M (5.51)
 
where:
 
- - h M - - hSu = Qu(Xu/X) U / ~U=l Qu(Xu/X) U (5.52) 
It follows from (5.50) and (5.52) that: 
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Sq = [ dCRESHm(Xm) / dXq ] (Xq / X) (5.53) 
Thus, from (5.49) one sees that: 
- M­
x = L: u=l Suxu (5.54) 
Notice, also, that sUbstituting (5.53) into (5.48) yields: 
i. e. : 
Sq = PqXq / PX (5.55) 
Since from (5.52) one knows that: 
it follows that: 
or using full notation: 
P(g+l,l)j(I)X(g+l,l)j(l) = L:q=lMp(g+l,l,q)j(l)X(g+l,l,q)j(l) (5.56) 
Consequently, in full notation one sees that (5.55) implies 
that: 
S(g+l,q)j(l) = P(g+l,l,q)j(l)X(g+l,l,q)j(l) 
L: qP(g+l,l,q)j(l)X(g+l,l,q)j(l) 
q=l, ... ,M (5.57) 
i.e., S(g+l,l,q)j(l) is the share of skill q in the total labor cost 
of industry j. 
Returning to the short-hand notation and rearranging (5.51) one 
has: 
Xq = [1 / (hq-1)] (Pq-p) + x + [1 / (hq-1)] L:uhu(xu-x)Su 
q = 1, ... ,M (5.58) 
On mUltiplying (5.58) through by Sq' aggregating over all q and 
applying (5.54), one gets: 
(5.59)
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where Sq* is the modified cost share defined by: 
Sq* = [Sq / (hq-l)J / ~q=lM[Sq / (hq-l)J (S.60) 
Then sUbstituting from (S.S9) into (S.S8), one sees that: 
q = 1, ••• ,M (S.6l) 
In short-hand	 notation, the percentage change forms for (S.39), 
(S.40)	 and (S.42) for s=l are: 
Pq = Pq + a + a q q = 1, ... ,M (S.62) 
x q = x q - a - a q q = 1, ... , M (S.63) 
-
x = x - a (S.64) 
SUbstituting (S.62)-(S.64) into (S.6l) gives: 
x q = x - [1 / (l-hq)J (Pq-~qSq*Pq) + a q - [1 / (hq)J (aq-~qSq*aq) 
(S.6S) 
Or in full notation: 
X(g+l,l,q)j(l) = X(g+l,l)j(l) + a(g+l,l,q)j(l) 
- (J(g+l,l,q)j (1) (P(g+l,l,q)j (1) - ~qS(g+l,l,q)j*(l)p(g+l,l,q)j (1» 
- (J (g+1,1, q) j (1) (a (g+1,1, q) j (1) - ~qS (g+1,1, q) j * (1) a (g+1, 1, q) j (1) ) 
q = 1, ... ,M j = l, ... ,h	 (S.66) 
where: 
(J(g+l,l,q)j(l) = 1 / (1 - h(g+l,l,q)j(l» q = 1, ... ,M (S.67) 
.*(1) ­S (g+l,l,q)J - (J(g+l,l,q)j(l)S(g+l,l,q)j(l) q = 1, ... ,M 
~q=lM(J(g+l,l,q)j(l)S(g+l,l,q)j(l) (S.68) 
Equation (S.66) relates each industry's demand for labor of 
particular types to the industry's demand for labor in general, to 
the costs of different types of labor and to various technical 
change variables. Equation (S.68) defines modified cost shares. 
Next, one derives industry j's demand functions for labor in 
general, capital and agricultural land from the first-order 
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conditions (5.46) and (5.47), which are analogous to (5.44) -and 
(5.45). Hence, by reference to (5.61) one can write: 
X(g+I,V)j(l) = Zj(l) - 0(g+I,V)j(l) (P(g+I,V)j(l) 
- ~V=138(g+I,V)j*(I)p(g+I,V)j(I» 
v = 1,2,3 (5.69) 
where: 
0(g+I,V)j(l) = 1 / (1 - h(g+I,V)j(I» v = 1,2,3 (5.70) 
8(g+I,V)j*(I) = 0(g+I,V)j(I)8(g+I,V)j(l) v = 1,2,3 
~V=130(g+I,V)j(I)8(g+I,V)j(l) (5.71) 
8 (g+1, v) j (1) = P(g+I,V)j(I)X(g+I,V)j(l) v = 1,2,3 
~V=13p(g+I,V)j(I)X(g+I,V)j(l) (5.72) 
P(g+I,V)j(I)X(g+I,V)j(I), v = 2,3, are industry jls rental payments 
for capital and agricultural land, while P(g+I,I)j(I)X(g+I,I)j(l) is 
industry jls expenditure on labor. 80, the 8(g+I,V)j(1), v = 1,2,3 
are the shares of labor, capital and agricultural land in industry 
jls primary factor payments while the 8(g+I,V)j*(I) IS are modified 
shares. 
Applying the percentage change forms of (5.41), (5.42) and 
(5.43) to (5.69) yields the primary factor demand equations: 
X(g+I,V)j(l) = Zj + aj(l) + ag+l,j(l) + a(g+I,V)j(l) 
- ° (g+1 , v) j (1) (p (g+1 , v) j (1) - ~ V=138 (g+1, v) j * (1) P (g+1, v) j (1) ) 
- ° (g+1 , v) j (1) (a (g+1, v) j (1) - ~ V=138 (g+1 , v) j * (1) a (g+1 , v) j (1) ) 
v = 1,2,3 j = 1, •.. ,h (5.73) 
The variable P(g+I,I)j(l) 'can be interpreted as the percentage 
change in the cost to industry j of a unit of labor. 
The problem with equation (5.73) is that P(g+I,I)j(l) is not 
exogenous to the cost minimization problem. To solve this problem, 
70 
this variable needs to be expressed in terms of other variables 
which are exogenous to the minimization problem. To do so, one 
writes (5.56) in linear percentage change form as: 
P(g+l,l)j(l) = ~q=lMp(g+l,l,q)j(l)S(g+l,l,q)j(l) + (5.74) 
~q=lMX(g+l,l,q)j(l)S(g+l,l,q)j (1) - x(g+l,l)j (1) 
Writing (5.54) in full notation and sUbstituting for (5.63) and 
(5.64), one sees that: 
x(g+l,l)j (1) - a(g+l,l)j(l) = Lq=lMX (g+l,l,q)j (l)S(g+l,l,q)j (1) ­
a(g+l,l)j (1) - L":q=lMa (g+l,l,q)j (l)S(g+l,l,q)j (1) 
So, (5.74) reduces to: 
(5.75) 
Lq=lMa (g+l,l,q)j(l)S(g+l,l,q)j(l) 
j = 1, .•. ,h 
P(g+l,l)j(l) = L":q=lMp(g+l,l,q)j(l)S(g+l,l,q)j(l) + 
If one assumes that:
 
~q=lMa(g+l,l,q)j(l)S(g+l,l,q)j(l)= 0
 
this implies that P(g+l,l)j(l) is a weighted average of the 
percentage change in the costs to industry j of units of labor from 
the different skill groups, the weights being the shares of each 
skill group in jls total labor costs. 
5.2.2.3. Solution for the Demands for "Other Costs" 
The demand for input g+2, "other costs", by industry j is given 
by: 
Xg+2,j(1) = Aj(1)Ag+2,j(1)Zj 
and in percentage change form one has: 
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j = 1, ... ,h (5.76) 
5.3.	 Demand for Inputs for the Production of Fixed Capital 
To determine the demand functions for inputs for the 
construction of fixed capital, one starts by defining the following 
production function: 
j=l, ... ,h (5.77) 
where Yj is the number of units of capital created for industry j; 
Xij(2), i = 1, ... ,g, is the direct effective input of good i to 
creating capital for industry j . Aj (2) and A" (2) are positive1.J 
coefficients used to simulate changes in the technology of making 
units of capital for industry j. 
The effective inputs, Xij(2), i = 1, ••. ,g, are defined by: 
Xij(-2) = CES S =1,2(X(is)j(2) / A(is)j(2)) (5.78) 
where X(i1)j(2) and X(i2)j(2) are respectively inputs of domestic 
and imported sources of good i, and A(is)j(2) are positive 
technological coefficients. 
Capital creation requires no inputs of primary factors or 
"other costs". The use of labor, capital and land, the payment of 
production taxes and the costs of holding liquidity and inventories 
associated with the creation of capital are recognized via the 
inputs of construction, i.e., the construction industries use 
primary inputs and pay production taxes, etc. and the creation of 
fixed	 capital requires heavy inputs of construction. 
Producers of capital for industry j treat input prices as 
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given, so they	 choose: 
X(' ),(2) i=l, ... ,g s = 1,21.S J 
to minimize: 
~i=lg~S=12p(is)j(2)X(is)j(2) (5.79) 
subject to (5.77) and (5.78). 
Where P(is)j(2) is the price of good i from source s when it is 
used as an input for creating capital for industry j. 
By analogy with steps (5.14)-(5.35), the solution of the cost 
minimization problem (5.79) is given by: 
x(' ) ,(2) = y' + a,(2) + a .. (2) + a(' ) ,(2)1.S J J J 1.J 1.S J 
_ cr,,(2)(p(' ),(2) _ ~ 12S(' ),(2)p(' ),(2))1.J 1.S J s= 1.S J 1.S J 
- cr" (2) (a (' )' (2) - ~ 12S (. )' (2) a (' .) , (2) )1.J 1.S J s= 1.S J 1.S J
 
i=l, ... ,g s = 1,2 j = l, ... ,h
 (5.80) 
where S(is)j(2) is the share of good i from source s in the total 
cost of good i used for creation of capital in industry j and 
crij(2) = 1 / (1 + Pij(2)) is the elasticity of sUbstitution between 
imported and domestic good i as inputs for creation of capital of 
type j. 
The way that the level of investment, Yj, is determined is 
explained in section 5.9. 
5.4 Household Demands 
The household demands are divided by income groups, as each 
income group is supposed to have a different composition of final 
demand. There are D different income groups, and the household 
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demands in each group are explained by a utility maximizing model. 
Letting Qd, d = 1, ... ,0, be the number of households in each 
income group, the consumption bundle of effective inputs for the 
average household in the income group d is given by Xid(3) / Qd, 
i = 1, ... ,g, and it is chosen to maximize: 
(5.81) 
sUbject to: 
Xid(3) = CESS=1,2(X(is)d(3» i = l, ... ,g (5.82) 
ES=12Ei=lgp(is)d(3)X(is)d(3) = Cd (5.83) 
where: 
Xid (3)= Xid (3) / (Aid (3) Qd) i = 1, ... ,g (5.84) 
X(is)d(3) = X(is)d(3) / (Aid(3)A(is)d(3)Qd) 
i=l, ... ,g s = 1,2 (5.85) 
i = 1, ... , g s = 1,2 (5.86) 
. X(is) d (3) and P (i.s) d (3) , i = 1, .•. ,g, s = 1,2, are the quantities 
consumed and prices paid by house.hold in the income group d for 
units of good i from source s, s = 1 referring to domestic sources 
and s = 2 referring to imports. Cd is the aggregate consumer budget 
for income group d, and Aid(3) and A(is)d(3) are positive 
coefficients that allow for differences in taste in income group d. 
The first order conditions for the problem (5.81)-(5.83) can be 
written as: 
( aUd / aXid(3» - f dPid(3) = 0 i = 1, ... , g (5.87) 
Pid (3) [ aCESs (X(is)d(3» / aX(is)d(3)] - P(is)d(3) = 0 
i = 1, ... , g s = 1,2 (5.88) 
Xid(3) 
- CESs (X(is)d(3) ) = 0 i = 1, ... , g (5.89) 
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LS=12Li=lgp(is)d(3)X(is)d(3) = Cd (5.90) 
where rd is the Lagrangian mUltiplier on constraint (5.83) and the 
Pid(3) 's are defined so that rdPid(3) are the Lagrangian multipliers 
on the constraints (5.82). 
From (5.88) and (5.89), by analogy with the argument by which 
one derived (5.31) and (5.30) from (5.19) and (5.20), one has that: 
X(is)d(3) = Xid(3) - 0id(3) (P(is)d(3) - LS=12S (is)d(3)p(is)d(3» 
i = 1, ... ,g s = 1,2 (5.91) 
Pid(3) = LS=12p (is)d(3)S(is)d(3) i = 1, ... ,g (5.92) 
Where 0id(3), i = 1, ... ,g, d = 1, ... ,0, is the elasticity of 
sUbstitution between domestic and imported good i for income group d 
and S(is)d(3) is the share of total consumer spending on good i 
which is devoted to good i from source s for income group d. 
The next step is to derive equations for the Xid(3). One can 
start by mUltiplying (5.88) through by X(is)d(3), aggregating over s 
and applying Euler's theorem, the result being: 
Pid(3)Xid(3) = Ls P(is)d(3)X(is)d(3) i=l, ... ,g (5.93) 
Hence, (5.90) may be rewritten as: 
Li=lgPid(3)Xid(3) = cd (5.94) 
Equation (5.94) together with (5.87) give the set of first 
order conditions for the problem of choosing Xid(3) to maximize: 
U(Xld(3), ... , Xgd(3» (5.95) 
sUbject to: 
Li=lgPid(3)Xid(3)= Cd (5.96) 
This means that the choice of the Xid(3) 's can be obtained by 
the conventional unnested, utility maximizing model. So, one may 
conclude that: 
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i=l, ... ,g (5.97) 
where for income group d, Sid' nikd, may be interpreted as 
expenditure and own- and cross-price elasticities satisfying the 
usual restrictions: homogeneity, symmetry and Engel's aggregation 
(see Powell, 1974). 
The percentage change forms of (5.84)-(5.86) are given by: 
xid (3) = X(id) (3) - aid (3) - qd , i = 1, ... ,g (5.98) 
x(is ) d (3 ) = x ( is) d (3 ) - aid (3 ) - a (is) d (3 ) - qd 
i=l, ... ,g s = 1,2 (5.99) 
i=l, ... ,g s = 1,2 (5.100) 
SUbstituting (5.98)-(5.100) into (5.91) yields: 
X(is)d(3) = Xid(3) + a(is)d(3) 
- aid(3) (P(is)d(3) - ES=12S (is)d(3)P(is)d(3)) 
- aid(3) (a(is)d(3) - ES=12S(is)d(3)a(is)d(3)) (5.101) 
i=l, ... ,g s= 1,2 d = 1, .•. ,0 
SUbstituting (5.100) into (5.92) gives: 
Pid(3) = Pid(3) + aid(3) + ES=12a (is)d(3)S(is)d(3) + qd 
i = 1, ... ,g (5.102) 
where: 
i=l, .•. ,g ,d=l, ... ,O (5.103) 
Finally, one sUbstitutes (5.98) and (5.102) into (5.97), 
giving: 
Xid(3) - qd = Sid(cd - qd) + Ek=lg nikqPkd(3) + aid(3) 
+ Ek=lg nikd[akd(3) + ES=12S (ks)d(3)a(ks)d(3)] 
i=l, ... ,g d = 1, ... ,0 
76 
In deriving (5.104) one made use of the homogeneity restriction 
(implied by the problem (5.95)-(5.96)), i.e., 
Lk=lg nikd = - sid (5.105) 
In assigning values for the elasticities sid and nikd it was 
assumed that the utility function (5.95) is of the Klein-Rubin form, 
i.e.,7 
(5.106) 
where: 
i=l, ... ,g 
LiOi = 1 
Solving problem (5.95)-(5.96) under (5.106) one gets the linear 
expenditure system: 
Xid(3) = Sid + 0id(Cd - Lk=lgPkd(3)Skd) / Pid(3) 
i = 1, ••. ,g (5.107) 
On the basis of (5.107) one obtains: 
sid = 0id / Sid (3 ) i = 1, ... , g (5.108) 
nikd = - OidSkd*(3) / Sid(3) for all i + k (5.109) 
niid = - sid - Lk+i nikd (5.110) 
where: 
Sid(3) = Pid(3)Xid(3) / LkPkd(3)Xkd(3) i = 1,~ .. ,g (5.111) 
Sid*(3) = Pid(3)Bid / LkPkd(3)Xkd(3) i=l, ... ,g (5.112) 
Given (5.93), (5.85) and (5.86) one may interpret, for income 
group d, Sid(3) as being the share of household expenditure devoted 
to good i. The interpretation of S(id)*(3) is less clear, it 
depends, first, on the interpretation of Sid (minimum level for 
Xid (3 ) ). Unless: 
(Xid(3) / Qd) > (SidAi(3)) for all i, 
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the utility function (S.106) is undefined. Thus, ones interprets 
8idAid(3) as the current subsistence level for the consumption of 
good i per household in the income group d. Rewritten (S.112) as: 
Sid*(3) = Sid(3) [8idAid(3) / (Xid(3) / Qd)] , i = 1, ... ,g (S.113) 
one sees that Sid*(3) is the product of two shares: the share of 
good i in household expenditure of income group d, and the share 
that the subsistence level for the consumption of good i represents 
in the average household's consumption of good i for income group d. 
S.4.1. The Aggregate Consumer Budgets 
From the side of receipts, the aggregate consumer budget for 
income group d can be viewed as being equal to the sum of the income 
from the different labor skills, which belong to income group d, 
less a residual value (taxes, sUbsidies, savings, etc.), i.e., 
Cd = ~(g+l,l,m)jE~ (P(g+l,l,m)j(l)X(g+l,l,m)j(l)) - Sd 
m = 1, ... ,M j = 1, ... ,h (S.114) 
where Sd is a residual value and Jd is a subset of {(g+l,l,m)j 
m = 1, ..• ,M j = 1, ... ,h}, containing the elements that belong to 
income group d. 
In percentage change form, equation (S.114) becomes: 
cd =	 ~(g+l,l,m)jE~ (P(g+l,l,m)j(l)+X(g+l,l,m)j(l))H(g+l,l,m)jd(l) 
- sdHd 
m = 1, ..• ,M j = 1, •.. ,h d = 1, •.. ,0 (S.llS) 
where H(g+l,l,m)jd(l) is the share of individuals in the skill level 
m that work in industry j in the total aggregate income of income 
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group d. Hd is the share of the residual value in the total 
aggregate income of income group d. 
5.5. Foreign Demand for Brazilian Exports 
One assumes that: 
p(il)e = gi(X(il) (4) )F(il)e i = l, ... ,g (5.116) 
where p(il)e is the f.o.b. price in foreign currency of good 
domestically produced (it is assumed that imports are not exported 
before going through a domestic industry); gi is a nonincreasing 
function of X(il) (4) and X(il) (4) is the volume of exports of good 
i; F(il)e is an exogenous shift variable which will increase if 
there is an increase in foreign demand for good i. 
In percentage change form (5.116) becomes: 
P(il) e = - 'Vix(il) (4) + f (il) e i = 1, ... ,g (5.117) 
where: 
-'Vi - ( Clgi / dX(il) (4» (X(il) (4) / gi) 
so, 'Vi is non-negative and is the reciprocal of the foreign 
elasticity of foreign demand for good i. 
5.6. Government and "Other" Demands 
There is no specific theory suggesting how the government and 
"other" demands should behave, so, the following relationship in 
percentage change form is assumed: 
i 
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(5.118)x(is) (k) = crh(is) (k) + f (is) (k) 
i=l, ... ,g s=1,2, k=5,6 
where: 
Icr = Ld=lDcdOd - s(3)/ (5.119) 
In equations (5.118) and (5.119) one has that Xis(k) is the 
percentage change in the government (k=5) and "other" (k=6) demands 
for good i from source s; c r is the percentage change in real 
aggregate household expenditure; the h(is) (k) 's are parameters; the 
f(is) (k) 's are shift variables; 0d is the share of income group d in 
the aggregate private consumption; and s(3) is the percentage 
change in the model consumer price index (see section 5.12). 
5.7. Demands for Margins 
until now one has considered direct demands for goods and 
services by producers, investors, households, foreigners and 
governments, but, the satisfaction of these direct demands creates 
demands for margins, i.e., transport, wholesale and retail services, 
etc .. 
The margins associated with the delivery of inputs for current 
production and capital construction are given by: 
x(rl) (is)jk = A(rl) (is)jkX(is)j (k) (5.120) 
i,r=l, •.. ,g j = l, ... ,h k,s = 1,2 
where X(rl) (is)jk is the quantity of good (rl) used as a margin to 
facilitate the flow of good i from source s to industry j for 
purpose k, A(rl) (is)jk is a positive coefficient and X(is)j(k) is 
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the quantity of good i from spurce s used in industry j for purpose 
k. 
If there is no change in the A(rl) (is)jk in (5.120), margins 
flows are forced to be proportional to commodity flows. In the case 
of imports (s=2), (5.120) represents the demand for margins 
associated with deliveries from Brazilian ports to users within the 
country. 
In percentage change form, (5.120) becomes: 
x(rl) (is)jk = X(is)j (k) + a(rl) (is)jk (5.121) 
i,r=l, ... ,g j = l, ... ,h k,s = 1,2 
changes in A(rl) (is)jk reflect changes in the amounts of margin 
services associated with various commodity flows. 
Margin flows associated with the delivery of commodities to 
households, ports prior to export, government and "other" demands 
are giving respectively by: 
X(rl) (is)d3 = A(rl) (is)d3X(is)d(3) (5.122) 
i,r=l, ... ,g d=l, ... ,D s = 1,2 
x(rl) (il) 4 = A(rl) (il) 4X(il) (4) i,r=l, .•. ,g (5.123) 
X(rl) (is)k = A(rl) (is)kX(is) (k) (5.124) 
i,r=l, ... ,g s = 1,2 k = 5,6 
where all variables are as defined before. 
In percentage change form, (5.122)-(5.124) become: 
x(rl) (is)d3 = X(is)d(3) + a(rl) (is)d3 (5.125) 
i,r=l, ..• ,g d = 1, ... ,D s = 1,2 
x(rl) (il)4 = X(il)(4) + a(rl) (il)4 i,r=l, .•. ,g (5.126) 
x(rl) (is)k = x(is) (k) + a(rl) (is)k (5.127) 
i,r=l, ... ,g s = 1,2 k = 5,6 
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5.8. The Price Systems 
There are several sets of commodity prices in the model: 
purchasers' price, basic values, prices of capital units, f.o.b. 
foreign currency export prices and c.i.f. foreign currency import 
prices. This section will show the relationship between them. 
In setting those relationships, three assumptions are going to 
be made: 1) there are no pure profits in any economic activity;8 
2) basic values are uniform across users and across producing 
industries in the case of domestic goods, and importers in the case 
of foreign goods;9 and 3) there are no margins on margins. 
Under the first two assumptions, one has that: 
P ( . 1) . (0) X( . 1) . (0) = L. 19L 12X(. ) (1) P (. ). (1) (5.128)J J J J 1.= s= 1.S 1.S J 
+ Lm=lMp (g+l,l,m)j(l)X(g+l,l,m)j(l) 
+	 LS=23p(g+1,S)j(1)X(g+1,S)j(1) + Pg+2,j(1)Xg+2,j(1) 
j = 1, .•. ,h 
where all the variables are as defined before. 
The LHS of (5.128) gives the basic value of output of industry 
j, while the RHS gives the total paYment for inputs. 
In percentage change form, (5.128) gives:
 
P(j1) (0) + X(j1)j(0) = Li=lgL S=12 (X(is)j (1) + P(is)j(l»H(is)j(l)
 
+ Lm=lM(P(g+l,l,m)j(l) + X(g+l,l,m)j(l»H(g+l,l,m)j(l) 
+ LS=2 3 (P(g+1,S)j(1) + X(g+l,S)j(l»H(g+l,S)j(l) 
+ (Pg+2,j(1) + Xg+2,j(1»Hg+2,j(1) 
j = 1, ... ,h (5.129) 
Where H(is)j(l), H(g+l,l,m)j(l), H(g+l,S)j(l), and Hg+2,j(1) 
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are the cost shares, of the different inputs, in the final product. 
Each of the~xH terms in (5.129) can be expressed in terms of 
Zj and of the various technical change variables (the a's). For 
example, for X(j1)j(0) one has that: 
x(j1)j (0) = Zj- aj (0) (5.130) 
For Xg+2,j (1)Hg+2,j (1) , applying (5.76) one has that: 
Xg+2,j(1) = (Zj + aj(l) + a g+2,j(1))Hg+2,j(1) (5.131) 
Expressions similar to (5.130) and (5.131) can be generate for 
the others EXH. When the results are sUbstitute into equation 
(5.129) one gets: 
(5.132)P(j1)	 (0) = Ei=lgE S=12p (is)j (l)H(is)j (1) 
+ Em=lMP (g+l,l,m)j(l)H(g+l,l,m)j(l) 
+ ES=2 3p(g+1,S)j(1)H(g+1,S)j(1) 
+	 Pg+2,j(1)Hg+2,j(1) + a(j) 
j = 1, ... ,h 
where: 
a(j)	 = a' (0) + a' (1) + E' 19+2a' . (1) H' . (1) (5.133)J J 1.= 1.J 1.J 
+ Ei=lgE S=12a (is)j (l)H(is)j (1) 
+ ES=13a (g+1,S)j(1)H(g+1,S)j(1) 
+ Em=lMa (g+l,l,m)j(l)H(g+l,l,m)j(l)
 
j = 1, ... ,h
 
The term a(j) refers basically to the effects of technical 
change on the output price of sector j. 
The second price relationship is: 
7Tj = Ei=lgES=12p(is)j (2)H(is)j (2) + Ei=lgaij (2)Hij (2) (5.134) 
+ Ei=lgES=12a(is)j(2)H(is)j(2) + aj(2) j = 1, ... ,h 
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where TIj is the percentage change in the price of a unit of capital 
for industry J' and the H(' ) ,(2) H" (2) are cost shares.1S J ' 1J 
Equation (5.134) is derived from: 
ITjYj = ~i=1g~S=12p(is)j(2)X(is)j(2) j = 1, ... ,h 
in a similar way of the derivation of (5.132)-(5.133) from (5.128). 
The third set of price equations is, in levels, 
P(i2) (0) = p(i2)mep + G(i2,0) i = 1, ... ,g (5.135) 
where P(i2) (0) is the basic price of imported good i, p(i2)m is the 
foreign currency c.i.f. price of imported units of good i, ep is the 
exchange rate, and G(i2,0) is the tariff in cruzeiros per unit 
imported of good i. 
To allow one to model tariffs in a variety of ways, the 
following equation is added: 
G( i 2 , °) = (G(i 2 , 0) 8 (3) ) h 1 (i2 , 0) (T ( i 2 , 0) P ( i 2 )m ) hz (i 2 , °) 
(V(i2,0»h3 (i2,0) 
i=1, ... ,g (5.136) 
where the hIs and G(i2,0) are parameters, 8(3) is the model 
consumer price index, and T(i2,0) and V(i2,0) are variables used to 
reflect ad valorem and specific rates of protection. 
In percentage change form, (5.135) and (5.136) are: 
P(i2) (0) = (p(i2)m + 1';1(i2,0) + g(i2,0) 1';2(i2,0)<1» 
i=1, ... ,g (5.137) 
and: 
g(i,2,0) = h 1 (i2,0) 1;;(3) + h2(i2,0) [t(i2,0) + p(i2)m + <l>J 
+ h3(i2,0)v(i2,0) 
i=1, ... ,g (5.138) 
84 
where Sl(i2,0) and s2(i2,0) are, respectively, the shares in the 
basic price of (i2) accounted for by the foreign currency price in 
cruzeiros, p(i2)m~, and the tariff, G(i2,0). 
The	 set of equations that relates prices of domestic goods to 
f.o.b.	 export prices are given by: 
P (i 1) e ~ = P ( i 1) (0) + G(iI, 4) + Lr=1gA(r1) (i1) 4P (r 1) (0) 
i=l, ... ,g (5.139) 
where G(i1,4) is the export tax per unit export of (i1), and all 
the other variables are as defined before. 
The LHS of (5.139) gives the price in cruzeiros of good (i1) 
paid by foreign at Brazilian ports (f.o.b. price); and the RHS is 
the basic price of good (i1) plus the cost of taxes and margins. 
To allow flexibility in modelling export taxes, the following 
equation is introduced: 
G(iI, 4 ) = sign (iI, 4) (G ( iI, 4 ) ~ (3) )h.l (i1 , 4 ) 
(T(i1,4)p(i1)e~)hz.(i1,4) (V(i1,4»h3 (i1,4) 
i=l, ... ,g (5.140) 
where sign(i1,4) is +1 in the 'case of a tax and -1 in the case of a 
subsidy, and all the other notation is similar to the one presented 
in (5.136). 
In percentage change form, (5.139) and (5.140) become: 
(p ( i 1) e + ¢ ) = P ( i 1) (0) I;1 (iI, 4) +g (iI, 4) s 2 (iI, 4) 
+ (Lr='lgM(rl) (i1)4P (r1)(0» 1;3(i1,4) 
+	 (L r =lgM (r1) (i1)4a (r1) (i1)4) S3(i1,4) 
i=l, ..• ,g (5.141) 
and: 
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g(il,4) = hl(il,4) ~(3) + h 2 (il,4) [t(il,4) + p(il)e + <PJ 
+	 h 3 (il,4)v(il,4)
 
i=l, ... ,g
 (5.142) 
where sl(il,4), S2(il,4) and s3(il,4) are, resp~ctively, the 
shares accounted for by the basic value, the export tax (negative 
for export subsidy), and the margins; and M(rl) (il)4 is the share in 
the total cost of margin services involved in transferring good (il) 
from domestic producers to the ports of exit represented by the use 
of good (rl). 
In the case that the product is a nonexport one, the values of 
hl(il,4) and h 2 (il,4) are set at zero, h3(il,4) at one, and v(il,4) 
and g(il,4) are allowed to be endogenous. 
The fifth and final set of price equations, relating the 
various purchaser's prices paid by domestic users of good i from 
source s to its basic value is given by: 
P(is)j (k) = P(is) (0) + G(is,jk) + Lr=lgA(rl) (is)jkp(rl) (0) 
i=l, •.. ,g j = l, ... ,h s,k = 1,2 (5.143) 
and: 
P(is)d(3) = P(is) (0) + G(is,d3) + Lr=lgA(rl) (is)d3p(rl) (0) 
i=l, ... ,g s=l,2 d=l, ... ,D (5.144) 
where the G's are sale tax terms, and the other variables are as 
defined before. 
Equations for purchaser's prices paid by the government and 
"other" demands could be included in the model, but they are not, as 
those demands are not modelled as being price sensitive. 
In percentage change form (5.143) and (5.144) are: 
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P(is)j (k) = P(is) (0) l;l(is,jk) + g(is,jk) l;2 (is,jk) 
+ (Lr =lgM (r1) (is)jkP (r1) (0» l;3(is,jk) 
+ (Lr =lgM (r1) (is)jka (r1) (is)jk) l;3(is,jk)
 
i=l, ••• ,g j = 1, ... ,h s,k = 1,2
 (5.145) 
and: 
P(is)d(3) = P(is) (0) l;1(is,d3) + g(is,d3) l;2(is,d3) 
+ (Lr=lgM (r1) (is)d3P (r1) (0» l;3(is,d3) 
+ (Lr=lgM (r1) (is)d3 a (r1) (is)d3) l;3(is,d3)
 
i=l, ••• ,g d=l, ••• ,D s=1,2
 (5.146) 
where the definitions of the share coefficients (the l;IS and MIS) 
follow the pattern established in (5.141). 
Following the approach and notation of (5.142), one can add 
equations to allow flexible handling of the tax terms appearing in 
( 5 • 145) and ( 5 • 146), i. e. , 
g(is,jk) = h1(is,jk) ~(3) + h2(is,jk) [t(is,jk) + P(is) (O)J 
+ h3(is,jk)v(is,jk) 
and: 
i=l, ••• ,g j = 1, ... ,h s,k = 1,2 (5.147) 
g(is,d3) = h1(is,d3) ~(3) + h2 (is,d3) [t(is,d3) + P(is) (0) J 
+ h 3 (is,d3)v(is,d3) 
i=l, ••• ,g d = 1, ••• , D s = 1,~ (5.148) 
5.9. The Allocation of Investment Across Industries 
This section addresses the question left open in section (5.3), 
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i.e., how many units of capital will be created for each industry. 
The first step in doing so is to note that the current net rate 
of return on fixed capital in industry j is: 
Rj (0) = (P(g+1,2)j (1) / IIj) - dj (5.149) 
where dj is the rate of depreciation (assumed fixed) and 
P(g+1,2)j(1) and IIj are, as previously defined, the rental value and 
the cost of a unit of capital in industry j. 
The second step is to assume that capital in industry j takes 
one period to install. 
The third step is to assume that investors are cautious in 
assessing the effects of expanding the capital stock in industry j, 
i.e., they behave as if they expect that industry j's rate of return 
schedule in one period's time will have the form: 
Rj (1) = Rj (0) [Kj (1) / Kj (0) ] -8i (5.150) 
where Sj is a positive parameter, Kj(O) is the current level of 
capital stock in industry j and Kj(l) is the level at the end of one 
period. 
The fourth step is to assume that total endogenous investment 
expenditure, I, is allocated across industries so as to equate the 
expected rates of return. This means that there exists some rate of 
returnJG such that: 
where 
[Kj (1) / Kj (0)] -S.;; Rj (0) = ~ 
J is the subset of {I, 2, 
identifying numbers of those industries 
as endogenous within the model. 
The fifth step is to assume that: 
j c J 
..., 
whose 
h} 
inv
which con
isestment 
(5.151) 
tains the 
treated 
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j=l, ... ,h (5.152) 
and 
I = EjEJITjYj (5.153) 
Equation (5.152) implies that the capital stock at the end of 
one period is influenced only by the current capital stock and the 
current level of investment. 
The sixth step is to explain the investment in the industries 
(j f J) for which the rate of return theory is considered 
inappropriate. For that, one uses the equations: 
ez)
Yj = (IR)hi Fj(2) j / J (5.154) 
where: 
IR = I / ~(2) (5.155) 
~ (2) is the model capital-goods price index, IR is the real level 
of private investment and Fj(2) (defined for j ~ J) is a shift 
variable. 
Equations (5.149), (5.151)-(5.155) define the allocation of 
investment across industries, those equations in percentage change 
form may be expressed as follows: 
r j (0) = Qj (p (g+1 , 2) j (1) - 'IT j ) j = l, ... ,h 
- Bj [kj (1) - kj (0)] + r j (0) = Ul j J 
kj (1) = kj (0) (1 - Gj) + Yj Gj j = 1, .•• ,h 
Ej J( TIj + Yj) Tj = (Ej J Tj)i 
Y · J = h·(2)iJ r + f·(2)J j ¢ J 
i r = i - . ~ (2) 
(5.156) 
(5.157) 
(5.158) 
(5.159) 
(5.160) 
(5.161) 
where Qj = [Rj(O) + dj] / Rj(O), i.e., Qj is the ratio of gross rate 
of return in industry j to the net rate of return. Gj = Yj / Kj(l), 
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i.e., Gj is the ratio of gross investment in industry j to its 
future capital stock, and Tj is the share of· total fixed investment 
accounted for by industry j, i.e.: 
j = l, ... ,h 
5.10. The Market Clearing Equations 
This section will present the equations which ensure that 
demand equals supply for domestically produced commodities and for 
primary factors of production: labor, capital and agricultural land. 
The equations for domestic commodities are: 
x(rl) (0) = Ej=lhX(rl)j (1) + Ej=lhX(rl)j (2) + Ed=lDX(rl)d(3) 
+ X(rl)	 (4) + X(rl) (5) + X(rl) (6) 
+ Ei=lgEs=12Ej=lhEk=12X(rl) (is)jk 
+ Ei=lgEs=12Ed=1DX(r1) (is)d3 + Ei=1gX (r1) (i1)4 
+	 Ei=1gEs=12Ek=56X(r1) (is)k 
r = 1, ..• ,g (5.162) 
For primary factors, the equations are: 
Lm = Ej=1hX (g+1,1,m)j(1) m = 1, ... ,M	 (5.163) 
Kj (0) =	 X(g+1, 2) j (1) j = 1, ..• , h (5 . 164 ) 
Nj = X(g+1, 3) j (1) j = 1, ... , h (5 . 165 ) 
where Lm is the supply of labor of skill m, Nj is the supply of 
agricultural land in each industry, and all the other variables are 
as define before. 
In percentage change form, equations (5.162)-(5.165) are: 
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x (r 1) (0) = L j =1hx (r 1) j (1) B(r 1) j (1) + L j =1hx (r 1) j (2) B(r 1) j (2 ) 
+ Ld=lDX (r1)d(3)B(r1)d(3) 
+ x(r1) (4)B(r1) (4) + X(r1) (S)B(r1) (S) . 
+ X(r1) (6)B(r1) (6) 
+ Li=lgLS=12Lj=lhLk=12X(r1) (is)jkB(r1) (is)jk 
+ Li=lgLS=12Ld=lDX(r1) (is)d3B(r1) (is)d3 
+ Li=lgX (r1)	 (i1)4B(r1) (i1)4 
+ Li=lgLS=12Lk=s6X(r1) (is)kB(r1) (is)k 
r=l, ••• ,g 
1m = Lj=lhX(g+l,l,m)j(l)B(g+l,l,m)j(l) m = 1, ••• , M 
kj(O) = X(g+1,2)j(1) j = 1, •.• , h 
nj = X(g+1,3)j(1) j = 1, ••• , h 
(S.166) 
(S.167) 
(S.168) 
(S.169) 
where the Bls in equation (S.166) are the shares of the sales of 
domestically produced goods which are absorbed by the various types 
of demands identified on the RHS of (S.162), and the Bls in equation 
(S.167) are emploYment shares. All the other variables are as define 
before. 
S.ll. Aggregate Imports, Exports and the Balance of Trade 
Aggregate demand for imported good r, r = 1, ••• ,g, is denoted 
by X(r2) (0) and computed as: 
X(r2) (0) = Lk=12Lj=lhX(r2)j (k) + Ld=lDX(r2)d (3) 
+	 X(r2) (S) + X(r2) (6) 
r=l, ••• ,g (S.170) 
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In percentage change form, this equation is: 
x(r2) (0) = l:k=12 l:j=lhX (r2)j (k)B(r2)j (k) 
+ l:d=lDX (r2)d(3)B(r2)d(3) 
+	 x(r2) (5)B(r2) (5) + x(r2) (6)B(r2) (6) 
r = 1, ... ,g (5.171) 
where the B's are shares of total import flows. 
In terms of foreign currency costs, the aggregate value of 
imports, M, is given by: 
(5.172)
 
and in percentage change form, one has: 
'-m-=-l:r-=-1-g-(-P-(-r-2-)m-+-X-(-r-2-)-(-0-)-)M-(-r-2---;)I (5.173) 
where the share of the aggregate foreign currency 
cost of commodity imports which is accounted for by imports of 
good r. 
The aggregate foreign currency receipts, E, from commodity 
exports is given by: 
(5.174)
 
In percentage change form it is, 
Ie =~r=lg(P(r1)e + x(r1) (4»E(r1) I (5.175) 
where E(r1) is good r's share in aggregate export receipts. 
The balance of trade on commodity account is expressed as: 
B = E - M (5.176) 
That gives: 
1100~B = Ee - Mm I (5.177) 
where ~B is the change (not percentage change) in B. 
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5.12. Macro Indices and Wage Indexation 
The percentage change in the consumer price index is given by: 
~(3) = ES=12Ei=lgEd=lDW(iS)d(3)p(iS)d(3) (5.178) 
where W(is)d(3) is the share of aggregate consumer spending devoted 
to good i from source s by income group d. 
The percentage change in the capital goods price index is as 
follows: 
j ~ (2) = Ej € J Tj TIj r (5.179) 
where N' T'J = Tj / EjeJ Tj' Le., 
..,
Tj is the share of total private 
investment expenditure accounted for by industry j. 
The percentage change in aggregate employment is given by: 
11 = Em=lMlm 'l'lm I (5.180) 
where 'l'lm is the share of skill m in total employment. 
The percentage change in the aggregate capital stock in base 
period value units is given by: 
lk(O) = Ej=lhkj (0) 'l'2j I (5.181) 
where 'l'2j is the share of capital of type j (value at base period 
prices) in the total value of fixed capital for the economy. 
The percentage change in the ratio of real private investment 
expenditure to real private consumption is given by: 
Jfr = i r - c r I (5.182) 
Allowing wages and the prices of "other costs" to be indexed by 
the model consumer price index, one has that in percentage change 
form: 
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P(g+1,1,m)j (1) = h(g+1,1,m)j (1) ~(3) + f(g+1,1) (1) + f(g+1,1)j (1) 
+ f (g+1, 1,m) (1) + f (g+1 , 1,m) j (1) 
m=1, ... ,M j = 1, ... ,h (5.183 ) 
and: 
Pg+2,j(1) = hg+2 ,j(1) ~(3) + f g+2 ,j(1) j = 1, ... ,h (5.184) 
where the fls are variables and the h's are parameters. 
5.13. The complete Model 
The model presented in this Chapter is constructed for 21 
industries (sectors) and products (defined as h and g), 3 categories 
of labor (defined as M), and 3 income groups (defined as D). The 
names of the industries and products can be seen in Table A.7 in 
Appendix A. The 3 categories of labor and income groups are 
constructed in a way that the consumption basket of category of 
labor i is associated with the household consumption of income group 
i. Labor type 1 incorporates the workers in the income group 1 that 
receive between 0 and 5 minimum wages, type 2 incorporates the range 
from 5 to 20 minimum wages, and type 3 refers to range of more than 
20 minimum wages. 
The model assumes that each sector has some kind of margins 
associated with it (see section 5.7), but for the Brazilian case 
only sector 19 (Trade and Transport) has value of margins different 
from zero. The implication of this is a reduction in the number of 
equations, variables, parameters and coefficients in the model. 
The sUbscripts referred as g+1 and g+2 in this chapter assume 
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the values of 22 and 23 respectively. 
Before one goes on, it is necessary to make sure that the 
original source of ideas is acknowledged. Tables 5.1, and 5.2 are 
based respectively on Tables 23.1, 23.2 of DPSV (1982). 
Tables 5.1 and 5.2 present, respectively, the model equations 
and the variables in the model with the ranges presented above. 
There are 8459 equations and 17695 variables, resulting in 9236 
variables to be set exogenously. As many of the exogenous variables 
will have a value of zero, one does not need to be much worried 
about this number, however, the problem of closure in the model 
still remains and will be dealt with in Chapter 7. 
Another problem that still remains is related to the large 
number of equations in the original system (presented in Table 5.1). 
To solve this, the original system will be transformed into a 
condensed system and the simulations will be done on the condensed 
system. The variables eliminated in the condensed system are marked 
with either a # or a & in Table 5.1, the condensed system is 
presented in Chapter 7. 
95 
Table 5.1 
Model Equations 
A Linear System in Percentage Changes 
1. Demand for intermediate inputs, domestic and imported: 
x(is)j (1) = Zj - O"ij (1) (P(is)j (1) - ESS(is)j (l)P(is)j (1)) 
+a,(l) +a .. (l) +a(' ),(1) (5.35)J 1J 1S J 
- O" .. (l)(a(' ),(1) - E S(' ).(l)a(' ),(1))1J 1S J s 1S J 1S J 
i=1, •.• ,21 s = 1,2 j = 1, ••• ,21 N. of eqs. = 882 
2. Demand for labor by industry and skill group: 
x(22,1,q)j (1) = x(22,1)j (1) + a(22,1,q)j (1) 
- 0"(22,1,q)j (1) (P(22,1,q)j (1) - EqS(22,1,q)j*(1)p(22,1,q)j (1)) 
- 0" (22 , 1, q) j (1) (a ( 22 , 1, q) j (1) - EqS (22 , 1, q) j * ( 1) a ( 22 , 1, q) j (1) ) 
q = 1,2,3 j = 1, ••• ,21 N. of eqs. = 63 (5.66) 
3. Industry demands for primary factors: 
X(22,v)j (1) = Zj + aj (1) + a22,j (1) + a(22,v)j (1) 
- 0" ( 2 2 , v) j (1) (p ( 2 2 , v) j (1) - Ev=1 3S ( 22 , v) j * ( 1) P ( 2 2 , v) j (1) ) 
- 0"(22,V)j(1) (a(22,V)j(1) - EV=13S (22,V)j*(1)a(22,V)j(1)) 
v = 1,2,3 j = 1, ••• ,21 , N. of eqs. = 63 (5.73) 
4. Price to each industry of labor in general: 
P(22,1)j (1) = Eq=13p (22,1,q)j (1)S(22,1,q)j (1) + (5.75) 
Eq=13a (22,1,q)j(1)S(22,1,q)j(1) 
j = 1, ••• ,21 N. of eqs. = 21 
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Table 5.1 (continued) 
5.	 Demand for "other costs": 
(5.76) 
j = 1, .•. ,21 N. of eqs. = 21 
6. Demand for inputs to capital creation: 
x(' ) .(2) = y' + a,(2) + a' ,(2) + a(' ) .(2) (5.80)1.S	 J J J 1.J 1.S J 
- aij (2) (P(is)j (2) - LS=12S (is)j (2)P(is)j (2» 
- a' , (2) (a (. )' (2) - L 12S (. )' (2) a (' )' (2) ) 1.J 1.S J s= 1.S J 1.S J 
i=1, ... ,21 s = 1,2 j = 1, ... ,21 N. of eqs. = 882 
7. Household	 demands for commodities classified by source: 
X(is)d(3) =	 Xid(3) + a(is)d(3) 
- aid(3) (P(is)d(3) - LS=12S (is)d(3)p(is)d(3» 
- aid(3) (a(is)d(3) - LS=12S (is)d(3)a(is)d(3» (5.101) 
i = 1, ... ,21 s = 1,2 d = 1,2,3 N. of eqs. = 126 
8.	 General price of each commodity to households in each income
 
group:
 
(5.103) 
i=1, ... ,21 d = 1,2,3 N. of eqs. = 63 
9.	 Household demands of income group d for commodities, undifferen­
tiated by source: 
Xid(3) - qd	 = Eid(cd - qd) + Lk=121 nikqPkd(3) + aid(3) (5.104) 
+ Lk=121-nikd[akd(3) + LS=1 2S (kS)d(3)a(kS)d(3)] 
i=1, ... ,21 d = 1,2,3 N. of eqs = 63 
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Table 5.1 (continued) 
10.	 Aggregate consumer budget for each income group: 
cd = L(22,1,m)j€J~ (P(22,1,m)j(1)+X(22,1,m)j(1»H(22,1,m)jd(1) 
- sdHd (5.115) 
m = 1,2,3 j = 1, •.. ,21 d = 1,2,3 , N. of eqs = 3 
11.	 Export demand functions: 
p(il)e = - Yix(il) (4) + f(il)e (5.117) 
i=1, ... ,21 N. of eqs. = 21 
12.	 Government and "other" demands for commodities classified by 
source: 
x(is) (k) = crh(is) (k) + f(is) (k) (5.118)
 
i=1, ... ,21 s=1,2 k=5,6 N. of eqs. = 84
 
13. Real household expenditure:
 
c r = Ld=13cdOd - ~(3) (5.119)
 
N. of eqs. = 1 
14.	 Demands for margins to facilitate commodity flows to producers 
and to capital creators: 
x(19,1) (is)jk = x(is)j (k) + a(19,1) (is)jk (5.121)
 
i=1, ... ,21 j = 1, ... ,21 k,s = 1,2 N. of eqs. = 1764
 
15. Idem, to households:
 
x(19,1) (is)d3 = X(is)d(3) + a(19,1) (is)d3 (5.125)
 
i=1, •.. ,21 d = 1,2,3 s = 1,2 N. of eqs. = 126
 
16. Idem, to ports prior to export:
 
x(19,1) (i1)4 = X(i1) (4) + a(19,1) (i1)4 (5.126)
 
i = 1, ... , 21 N. of eqs. = 21
 
98 
Table 5.1 (continued) 
17.	 Idem, to government and "other" demands: 
X(19,1) (is)k = x(is) (k) + a(19,1) (is)k (5.127) 
i = 1, ... ,21 s = 1,2 k = 5,6 N. of eqs. = 84 
18.	 Zero pure profits in production: 
P(jl) (0) = L:'1=1 21L: s=12P(')'1S J (l)H('1S J )' (1)	 (5.132) 
+ L: m=13P (22,1,m)j(1)H(22,1,m)j(1) 
+ L: S=2 3P(22,S)j(1)H(22,S)j(1) 
+ P23,j(1)H23,j(1) + a(j) 
j = 1, •.. ,21 N. of eqs. = 21 
19.	 Weighted sums of the technical-change terms affecting the 
production functions of each industry: 
a(J') = a'(O) + a,(l) + L:, 123a · ,(l)H' ,(I)	 (5.133)J J 1= 1J 1J 
+ L:i=121L:s=12a(is)j(1)H(is)j(1) 
+ L: S=1 3a (22,S)j(1)H(22,S)j(1) 
+ L:m=13a (22,1,m)j(1)H(22,1,m)j(1) 
j = 1, ... ,21 , N. of equations = 21 
20.	 Zero pure profits in capital creation: 
IT' = L:' 1 21 L: 12P(' ).(2)H(' ),(2) + L:' 121a ,·(2)H,,(2) (5.134)J 1= s= 1S J 1S J 1= 1J 1J 
+ L:' 1 21 L: 12a (· ),(2)H(' ),(2) +a,(2)1= s= 1S J 1S J J 
j = 1, •.. ,21 N. of eqs. = 21 
21.	 Zero pure profits in importing: 
P(i2) (0) = (p(i2)m + <jJ). 1';1(i2,0) + g(i2,0) 1';2(i2,0)
 
i=1, ... ,21 N. of eqs. = 21 (5.137)
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Table 5.1 (continued) 
22. Flexible handling of tariff rates:
 
g(i2,0) = h1(i2,0) ~(3) + h2(i2,0) [t(i2,0) + p(i2)m + </>]
 
+ h3(i2,0)v(i2,0) 
i=1, •.• ,21 N. of eqs =21 (5.138) 
23. Zero pure profits in exporting:
 
(p(i1)e + </» = P(i1) (0) Sl(i1,4) + g(i1,4) s2(i1,4)
 
+ (L r =121M (r1) (i1)4P (r1) (0» s3(i1,4) 
+ (Lr=121M(r1) (i1)4 a (r1) (i1)4) S3(i1,4) 
i=1, ..• ,21 N. of eqs = 21 (5.141) 
24. Flexible handling of export taxes (subsidies): 
g(i1,4) = h1(i1,4) ~(3) + h2(i1,4) [t(i1,4) + p(i1)e + </>] 
+ h 3 (i1,4)v(i1,4) 
i=1, .•• ,21 N. of eqs. = 21 (5.142) 
25.	 Zero pure profits in the distribution of goods to producers and 
capital creators: 
P(is)j (k) = P(is) (0) sl(is,jk) + g(is,jk) s2(is,jk)	 (5.145) 
+ (Lr=1 21M (r1) (is) jkP (r1) (0» s3 (is,jk) 
+ (Lr=1 21M (r1) (is)jka (r1) (is)jk) S3(is,jk) 
i=1, ••• ,21 j = 1, ••. ,21 s,k = 1,2 N. of eqs. = 1764 
26. Zero pure profits in the distribution of goods to households: 
P(is)d(3) = p(is) (0) sl(is,d3) + g(is,d3) s2(is,d3) (5.146) 
+ (Lr =121M (r1) (is)d3P (r1) (0» s3(is,d3) 
+ (Lr =121M (r1) (is)d3 a (r1) (is)d3) sS3(is,d3) 
i=1, .•• ,21 d = 1,2,3 s = 1,2 N. of eqs. = 126 
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Table 5.1 (continued) 
27.	 Flexible handling of taxes (subsidies) to producers and capital 
creators: 
g(is,jk) = h1(is,jk) S;(3) + h2(is,jk) [t(is,jk) + P(is) (0)] 
+ h 3 (is,jk)v(is,jk) (5.147) 
i=1, •.. ,21 j=1, ... ,21 s,k = 1,2 N. of egs. = 1764 
28. Flexible handling of taxes (subsidies) to households: 
g(is,d3) = h1(is,d3) S;(3) + h2(is,d3) [t(is,d3) + P(is) (0)] 
+ h 3 (is,d3)v(is,d3) (5.148) 
i=1, ... ,21 d = 1,2,3 s = 1,2 N. of egs. = 126 
29.	 Rates of return on capital in each industry: 
rj (0) = Qj (p (22 , 2) j (1) - 7T j ) (5.156)
 
j = 1, ..• ,21 N. of egs. = 21
 
30. Equality of rates of return across industries:
 
-Sj[kj(l) - kj(O)] + rj(O) = CAl (5.157)
 
j E J N. of egs. = 16
 
30.	 Capital accumulation: 
kj (1) = kj (0) (1 - Gj) + Yj Gj (5.158) 
j = 1, ... ,21 N. of egs. = 21 
32.	 Investment budget: 
L:j f J ( 7T j + Yj ) Tj = (L: j f J Tj ) i (5.159) 
N.of egs. = 1 
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Table 5.1 (continued) 
33. Equations for handling exogenous investment:
 
Yj = hj(2)ir + fj(2) (5.160)
 
j ¢ J N. of eqs. = 5
 
34. Real private investment:
 
i = i - r;(2) (5.161)
r 
N. of eqs. = 1 
35. Demand equals supply for domestically produced commodities: 
X(rl) (0) = Ej=121X(rl)j(1)B(rl)j(1) + Ej=121X(rl)j(2)B(rl)j(2) 
+ Ed=13X (rl)d(3)B(rl)d(3) 
+ x(rl) (4) B(rl) (4) + x(rl) (5) B(rl) (5) 
+ X(rl) (6)B(rl) (6) 
+ Ei=121Es=12Ej=121Ek=12X(rl) (is)jkB(r1) (is)jk 
+ Ei=121Es=12Ed=13X(rl) (is)d3B(rl) (is)d3 
+ Ei=121X (rl) (il)4B(rl) (il)4 
+ Ei=121Es=12Ek=56X(rl) (is)kB(rl) (is)k 
r=1, ••• ,21 N. of eqs. = 21 (5.166) 
36. Demand equals supply for labor of each skill: 
1m = Ej=lhX (22,1,m)j(1)B(22,1,m)j(1) (5.167) 
m = 1,2,3 N. of eqs. = 3 
37. Demand equals supply for capital: 
kj (0) = x (22 , 2) j (1) (5.168) 
j = 1, •.• ,21 , N. of eqs. = 21 
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Table 5.1 (continued) 
38. Demand equals supply for agricultural land: 
nj = x ( 2 2 , 3 ) j (1) (5.169)
 
j = 1, ••• ,21 N. of egs. = 21
 
39. Import volumes:
 
x(r2) (0). = l:k=12l: j =121X(r2)j (k)B(r2)j (k) (5.171)
 
+	 l:d=13X(r2)d(3)B(r2)d(3) 
+ X(r2) (5)B(r2) (5) + x(r2) (6)B(r2) (6) 
r=1, ••• ,21 N. of egs. = 21 
40. Foreign currency value of imports:
 
m = l:r=121(P(r2)m + X(r2) (0»M(r2) (5.173)
 
N. of egs. = 1
 
41. Foreign currency value of exports:
 
e = l:r=121(P(rl)e + x(rl) (4»E(rl) (5.175)
 
N. of egs. = 1
 
42. The balance of trade:
 
1006B = Ee - Mm (5.177)
 
N. of egs. = 1 
43.	 Model consumer price index: 
~(3) = l:S=12l:i=121l:d=13W(is)d(3)p(is)d(3) (5.178) 
N. o~ egs. = 1 
44.	 Model capital-goods price index: 
~(2) = l:jE:J Tj 'ITj (5.179) 
N. of egs. = 1 
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45. Aggregate employment:
 
1 = Lm=13lm \f lm (5.180)
 
N. of eqs. = 1. 
46. Aggregate capital stock:
 
k(O) = Lj=121kj (0) \f 2j (5.181)
 
N. of eqs. = 1 
47. Ratio of real investment to real consumption: 
(5.182)
 
N. of eqs. = 1 
48. Flexible handling of wages by occupation and industry: 
P(22,1,m)j(1) = h(22,1,m)j(1) ~(3) + f(22,1) (1) + f(22,1)j(1) 
+ f(22,1,m) (1) + f(22,1,m)j(1) 
m = 1,2,3 j = 1, .•• ,21 N. of eqs. = 63 (5.183) 
49. Indexing of the prices of "other costs ll :
 
P23,j (1) = h23,j (1) ~(3) + f 23 ,j (1) (5.184)
 
j = 1, ••• ,21 N. of eqs. = 21
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Table 5.2 
variables in the Modelg 
variable Sub (super) script Number Description 
Range 
Demands for inputs (do­
s=I,2 mestic and imported) 
j=I, ... ,21 for current production 
k=I,2 and capital creation. 
X(is)j (k) i=I, ... ,21 
x ( 22 , 1, q) j (1) q=I,2,3 Demands for labor in­j=I, ... ,21 puts by skill group and 
industry. 
X(22,v)j (1) v=I,2,3 Industry demands for j=I, ... ,21 labor in general,capi­
tal and agricultural 
land. 
X23, j (1) j=I, ... ,21	 Demand for "other 
costs" • 
i=I, ..• ,21 126	 Household demands for 
s=I,2	 goods by type and 
d=I,2,3	 source. 
Xid (3) i=I, ... ,21 Household demands for 
d=I,2,3 goods by type, undif­
ferentiated by source. 
X(il) (4) i=I, ... ,21 Export volumes. 
x(is) (k) i=l, ... ,21 Government and "other" 
s=I,2 demands for goods by 
k=5,6 type and source. 
X(19,1) (is)jk i=I, ,21 Demand for margin ser­
j=I, ,21 vices to facilitate 
s=I,2 commodity flows to 
k=I,2 production and capital 
creation. 
X(19,1) (is)d3 i=I, ... ,21 Demand for margin ser­
s=I,2 vices to facilitate 
d=I,2,3 the flow of goods to 
households. 
X(19,1) (il)4 i=I, .•. ,21	 Idem, to ports for 
export. 
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Table 5.2 (continued) 
Variable 
x(l9,l) (is)k 
x(r1) (0) 
x (r2) (0) 
P(is)j(k) 
p (22,1, q) j (1) 
P(22,v)j (1) 
P(is)d(3) 
P(is) (0) 
P23,j (1) 
Sub (super) script 
Range 
i=l, ..• ,21
 
s=1,2
 
k=5,6
 
r=l, .•. ,21 
r=l, ... ,21 
i=1, ... ,21
 
s=1,2
 
j=l, •.. ,h
 
k=1,2
 
q=1,2,3 
j=l, ... ,21 
v=1,2,3 
j=1, ... ,2l 
i=1, •.. ,21
 
s=1,2
 
d=l,2,3
 
i=1, .•• ,21 
d=1,2,3 
i=1, ... ,21 
i=l, ... ,21 
s=1,2 
j=1, ... ,21 
i=1, •.. ,21 
Number 
84 
21 
21 
63 
21 
42 
21 
Description 
Idem, to government and 
"other" users. 
Total supply of domes­
tic commodities. 
Aggregate imports by 
commodity. 
Purchasers' prices for 
produced inputs for 
current production and 
capital creation. 
Prices paid by indus­
tries for units of la­
bor of different skill 
categories. 
Prices paid by each in­
dustry for their labor 
in general, rental of 
capital and rental of 
agricultural land. 
Purchasers' prices paid 
for commodities by 
households. 
Purchasers' prices for 
consumer goods by type 
but not by source. 
F.D.B. foreign currency 
export prices. 
Basic prices of both 
domestic goods and 
imports. 
Price of "other costs" 
to each industry. 
C.I.F. foreign currency 
import prices. 
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Table 5.2
 
Variable
 
z'J 
IT'J 
~(3) 
g (i2, 0) 
t (i2, 0) 
v(i2,0) 
g (i1, 4) 
t(i1,4) 
v(i1,4) 
g(is,jk) 
t(is,jk) 
v (is, jk) 
g (is, d3) 
t(is,d3) 
v(is,d3) 
(continued) 
Sub (super) script 
Range 
j=l, ... ,21 
d=1,2,3 
d=1,2,3 
d=1,2,3 
j=1, ... ,21 
i=1, ... ,21 
i=l, ... ,21 
i=l, ,21 
j=1, ,21 
s=1,2 
k=1,2 
i=1, ... ,21 
s=1,2 
d=1,2,3 
Number 
21 
3 
3 
3 
1 
21 
1 
1 
21# 
21 
21 
21# 
21 
21 
1764# 
1764 
1764 
126# 
126 
126 
Description 
Industry activity 
levels. 
Number of households in 
each income group. 
Aggregate household 
expenditure in each 
income group. 
Aggregate residual 
value (income less con­
sumption) in each in­
come group. 
Real aggregate house­
hold expenditure. 
Costs of units of 
capital. 
The exchange rate, Cr$ 
per US$, say. 
Model consumer price 
index. 
The g's are the tariffs 
per unit of imports. 
The tIs and v's are 
variables allowing 
tariffs to be modelled 
as ad valorem or 
specific. 
Idem, for taxes, for 
exports. 
Idem, for taxes, for 
sales of inputs to in­
dustries for current 
production and capital 
creation. 
Idem, for taxes, for 
sales of commodities to 
households. 
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i 
Table 5.2 
variable 
k' (1)J 
k' (0)J 
r' (0)J 
w 
Yj 
f(il)e 
f(is)(k) 
f. (2)
J 
~(2) 
n'J 
m 
e 
l'lB 
(continued) 
Sub (super) script 
Range 
j=1, ..• ,2l 
j =1, ... ,21 
j=1, ... ,2l 
j=1, ... ,2l 
i=l, ... ,21 
i=1, ... ,2l 
s=1,2 
k=5,6 
j ¢ J 
m=1,2,3 
j=1, ... ,2l 
Number 
21 
21 
1 
21 
1 
1 
21 
84 
5 
1 
3 
21 
1 
1 
1 
Description 
Future capital stocks. 
Current capital stocks. 
Current rates of return 
on fixed capital. 
Economy-wide expected 
rate of return on 
capital. 
Capital creation by 
using industry. 
Aggregate private in­
vestment expenditure. 
Aggregate real 
private investment 
expenditure. 
Shifts in foreign ex­
port demands. 
Shift terms for 
government and "other" 
demands. 
Exogenous investment 
terms. 
Model capital-goods 
price index. 
EmploYment of labor by 
skill group. 
Use of agricultural 
land in each industry. 
Foreign currency value 
of imports. 
Foreign currency value 
of exports. 
The balance of trade. 
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Table 5.2 (continued) 
Variable 
k(O) 
f(22,1)(1) 
f(22,1)j(1) 
f(22,1,m) (1) 
f (22, I,m) j (1) 
f23 
,J. (1) 
a' (1)J . 
a' (2)J 
a' . (1)1.J 
Sub (super) script
 
Range
 
j=1, ••• ,21 
m=1,2,3 
m=1,2,3 
j=1, ••• ,21 
j=1, ••• ,21 
j=1, ••• ,21 
j =1, ••• ,21 
j=1, ••• ,21 
i=1, ••• ,23 
j=1, ••• ,21 
Number 
1 
1 
1 
1 
21 
3 
63 
21 
21 
21 
21 
483 
Description 
Aggregate employment. 
Aggregate capital 
stock. 
The ratio of real pri­
vate investment expen­
diture to real house­
hold consumption expen­
diture. 
General wage-shift 
variable. 
Variable used for simu­
lating the effects of 
changes in the wages 
payable by particular 
industries relative to 
other industries. 
Variable used in 
simulations involving 
changes in occupational 
wage relativities. 
Variable allowing 
changes in both occupa­
tional and industrial 
wage relativities. 
Shift terms for 
allowing for changes in 
the real price of 
"other costs". 
Neutral output-augmen­
ting technical change. 
Neutral input-augmen­
ting technical change. 
Idem, with respect to 
capital creation. 
Input-i-augmenting 
technical change. 
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Table 5.2 (continued) 
Variable 
a' . (2)1.J 
a(is)j(l) 
a (is) j (2) 
a(22,1,q)j (1) 
a(22,V)j(1) 
a(19,1) (is)jk 
a(19,1) (is)d3 
a(19,1) (i1)4 
a(19,1) (is)k 
Sub (super) script 
Range 
i=l, ,21
 
j=1, ,21
 
i=l, ... ,21
 
s=1,2
 
j=1, ... ,21
 
i=1, ... ,21
 
s=1,2
 
j=1, ... ,21
 
q=1,2,3
 
j =1, ... ,21
 
v=1,2,3
 
j=1, ... ,21
 
i=l, ... ,21
 
d=1,2,3
 
i=1, ... ,21
 
s=1,2
 
d=1,2,3
 
i=l, ... ,21
 
s=1,2
 
j=1, ... ,21
 
k=1,2
 
i=l, ... ,21
 
s=1,2
 
d=1,2,3
 
i=l, ... ,21 
i=l, ... ,21
 
s=1,2
 
k=5,6
 
Number 
441 
882 
882 
63 
63 
63 
126 
1764 
126 
21 
84 
Description 
Idem, with respect to 
capital creation. 
Input-(is)-augmenting 
technical change. 
Idem, with respect to 
capital creation. 
Specific-skill­
augmenting technical 
change. 
Labor-, capital- and 
agricultural-land­
augmenting technical 
change. 
Commodity-i-augmenting 
change in household 
preferences. 
Commodity-(is)-augmen­
ting change in house­
hold preferences. 
Technical change asso­
ciated with the use of 
services in facili­
tating input flows to 
industries for current 
production and capital 
creation. 
Idem, for commodity 
flows to households. 
Idem, for the flow of 
exports from producers 
to the ports of exit. 
Idem, for commodity 
flows to government and 
"other" users. 
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Table 5.2 (continued) 
Variable Sub (super) script 
Range 
Number Description 
a(j) j=1, ... ,21 Weighted sums of the 
technical-change terms 
affecting the produc­
tion functions for each 
industry 
- Notes: 
a. All variables are in percentage change with the exception of 
flB. 
#. These variables are eliminated in the condensed system. 
&. P(22,V)j(1) is eliminated for v=l in the condensed system. 
III 
NOTES
 
1.	 In this model, g = h. 
2.	 The first g factors refer to the g commodities, g+l refer to 
primary factors, and g+2 refer to "other costs". 
3.	 s = 1 refers to domestic commodity, while s = 2 refers to 
imported commodity. 
4.	 The primary factor of type s = 1 refers to labor, s = 2 refers to 
fixed capital, and s = 3 refers to agricultural land. 
5.	 For a discussion of CRESH functions see Hanoch (1971). 
6.	 It will be assumed that none of the variables in the model will 
have a base period value of precisely zero. There is however an 
exception, the balance of trade, that will appear as change (~B) 
rather than a percentage change. 
7.	 See Powell (1974), Klein and Rubin (1948-49), Stone (1954), and 
Geary (1950-51). 
8.	 The model can be assumed to have the prices formed through 
a mark-up price theory, and variations in the mark-up rate 
can be studied through variations in the margins coefficients 
(A(rl) (is)jk, A(rl) (is)d3, A(rl) (il)4, and A(rl) (is)5) introduced 
in section (5.7). 
9.	 Differences across users in purchaser's prices are accounted for 
entirely by taxes and payments for margins. 
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CHAPTER 6 
COEFFICIENTS AND PARAMETERS ESTIMATION 
6.1. Introduction 
This Chapter will present the data requirements as well as the 
way that the coefficients and parameters for the model, derived in 
Chapter 5, are estimated. 
The coefficients and parameters in the model can come basically 
from 4 different sources: input-output data, econometric estimation, 
algebraic calculation, and user specification. The input-output 
data, the econometric estimation, and the algebraic calculation will 
be dealt with in this chapter. 
Table 6.1 presents the coefficients and parameters in the 
model, as well as the method used to derive the coefficients and 
parameters estimated from the input-output data (the input-output 
requirements for the estimation are presented in section 6.2). 
section 6.3 presents the econometric estimation and the algebraic 
calculation. 
For the Brazilian case it is assumed that each industry 
produces only one type of commodity, in this way, the word sector 
throughout the text is used either to refer to industry or to 
product. 
As for the original source of ideas, Table 6.1 is based on 
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Table 27.1 of DPSV (1982), and Figure 6.1 is based on Figure 25.1 
of DPSV (1982). This chapter also draws from elements in Chapter 4 
of DPSV (1982). 
6.2. Input-Output Data 
The input-output data used in the model are from the Brazilian 
input-output matrices for the year of 1975 (IBGE, 1984b). The data 
in its original form cannot be used to estimate the input-output 
derived coefficients and parameters in the model. To do so, some 
form of adjustments need to be made. 
This section presents the data already adjusted. For the 
methodology used in adjusting the data see Appendix A. 
The theoretical development is based on section 25 of DPSV 
(1982) . 
Figure 6.1 presents, in a schematic way, the input-output 
matrices needed to estimate the input-output derived coefficients 
and parameters. 
Matrix Al shows the direct flows of domestic commodities into 
the production processes of the domestic industries. Matrix Bl shows 
the direct flows of domestic commodities into capital formation. 
Matrix Cl' and vectors Dl, El, and Fl show, respectively, the flows 
to households, government, "other" demands, and exports. 
The vector of "other" demands is used here as a way to 
eliminate the negative value of the gross operating surplus in 
sector 21 (Dummy). The only element different from zero in this 
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Figure 6.1 
Input-Output Data Base for the Model 
Final Demands 
Domestic 
industries 
(current 
producti onl 
Domestic 
industries 
(capital 
formation! 
Household 
consumpti on 
Government "Other· 
~elliands 
Exports 
Domestic 
Commodities Ih B1 C1 D1 E1 F1 
Row sums :: total direct 
usage of domestic 
commodities 
Imports Ih 82 C2 D2 0 0 
Row sums 
imports 
:: total 
(c. 1. f.i 
Duty 
Z2 
Margin type 
19 on dom. 
flows 
fh,19 K1 ,19 11 ,19 J1,19 Q L1 ,19 
Row sums:: total of margin 
type 19 on sales of earh 
domestic commodity 
Margin type 
19 on imp. 
flows 
62 ,19 H2 ,19 Iz,19 J2 ,19 Q 0 
Row sums:: total of margin 
type 19 on sales of each 
imported commodity 
Tax on 
domestic 
flows 
61 ,22 H1 ,22 11 ,22 J1 ,22 0 L1 ,22· 
Row sums :: total tax on 
sales of each domestic 
commodi ty 
Tax on 
imports 
flows 
62 ,22 H2 ,22 b.22 J2 ,22 0 0 
Row sums :: total tax on 
sales Df each imported 
commodity 
P I Labor M 
r n 
i p 
m• 
. 
Capital 
land 
N 
P 
0 0 0 0 0 
Other costs I:) 
Column 
sums :: 
outputs of 
domestic 
industries 
at basic 
values 
Column 
sums = 
investlilent 
expendi ­
ture by 
each 
industry 
Column 
sums = 
hl)usehold 
er.pendi ­
ture by 
each 
income 
group 
Column 
sums = 
total of 
govern-
Illent 
expendi­
ture 
Column 
sums = 
total 
of 
"other" 
demands 
Column 
SUfiS :: 
total 
of 
exports 
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vector is in row 21. For more details about this vector see 
Appendix A. 
Matrices A1' B1' C1' 01' E1' and F1 contain only direct flows 
valued at basic prices. Flows of wholesale, transport and other 
margins services which are used to facilitate the transfer of 
commodities from producers to users are recorded elsewhere. In the 
notation of Chapter 5: 
A1 = [P(i1) (O)X(i1)j (1) ]21x21 
B1 = [P ( i 1) (0) X( i 1) j (2) ] 21x21 
C1 = [P(i1) (O)X(i1)d(3) ]21x3 
= [P(i1) (O)X(i1) (5) ]21x1°1 
E1 = [P ( i 1) (0) X( i 1) (6) ] 21x1 
F1 = [P(i1) (O)X(i1) (4) ]21x1 
The first four nonzero matrices in the second row of Figure 
6.1, A2' B2' C2' and 02' contain import flows valued at c.i.f. 
prices. The typical element of A2 is the use of imported good i in 
production in sector j. B2 shows the use of imports in capital 
creation, C2 is the vector of imports for households consumption and 
02 is the vector of imports to government. In the notation of 
Chapter 5: 
A2 = [(p(i2)m~)X(i2)j(1)]21X21 
B2 = [(p(i2)m~)X(i2)j(2)]21X21 
C2 = [(p(i2)m~)X(i2)d(3)]21X3 
°2 = [(p(i2)m~)X(i2) (5) ]21x1 
The final vector in the second row, Z2' shows the value of the 
import duty paid on commodities 1,2, ... ,21. When one adds across the 
rows A2' B2' C2' 02' and Z2' one obtains the vector of commodity 
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imports valued at basic prices. 
The third row of matrices, Gl,19' Hl,19, Il,19, Jl,19' and 
Ll,19' are the flows of domestically produced commodity 19 (Trade 
and Transport) used as margins to facilitate each of the flows in 
matrices AI' Bl, Cl, Dl, and Fl. For example, the ijth element of 
Gl,19 is the flow of good 19 used as a margin in the delivery of 
domestically produced intermediate input i to sector j. Hence, 
Gl,19 = [P(19,1) (O)X(19,1) (il)jl]2lX2l 
HI ,19 = [P(19,1) (O)X(19,1) (il)j2]2lX2l 
Il,19 = [P(19,1) (O)X(19,1) (il)d3]2lX3 
Jl,19 = [P(19,1) (O)X(19,1) (il)5]2lXl 
Ll,19 = [P(19,1) (O)X(19,1) (il)4]2lXl 
The nonzero matrices in the fourth row, G2,19, H2,19, I2,19, 
and J2,19, are the use of domestically produced good 19 as margins 
in the deliveries of imports from ports of entry to users. In 
notation of Chapter 5: 
G2,19 = [P(19,1) (O)X(19,1) (i2)jl]2lX2l 
H2,19 = [P(19,1) (O)X(19,1) (i2)j2]2lX2l 
I2,19 = [P(19,1) (O)X(19,1) (i2)d3]2lX3 
J2,19 = [P(19,1) (O)X(19,1) (i2)5]2lXl 
The matrices in the fifth row, Gl,22, Hl,22, Il,22, Jl,22, and 
Ll,22, are the tax (or subsidy if negative) associated with the 
delivery of domestically produced goods, respectively, to producers, 
capital creators, households, government, and exports, i.e., 
Gl,22 = [G(il,jl)X(il)j(1)]2lX2l 
Hl,22 = [G(il,j2)X(il)j(2)]2lX2l 
Il,22 = [G(il,d3)X(il)d(3)]2lX3 
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J 1,22 = [G (iI, 5) X(i1) (5) ] 21xl 
Ll,22 = [G(il,4)X(il) (4) ]21xl 
The matrices in the following row, sixth, G2,22, H2,22, I2,22, 
and J2,22' are the tax (or subsidy if negative) associated with the 
delivery of imported goods, respectively, to producers, capital 
creators, households, and government. In Chapter 5 notation: 
G2,22 = [G(i2,jl)X(i2)j(I)]21X21 
H2,22 = [G(i2,j2)X(i2)j(2)]21X21 
I2 22, = [G(i2,d3)X(i2)d(3)]21X3 
J2,22 = [G(i2,5)X(i2) (5) ]21xl 
The next group of matrices, M, N, P, and Q, provide a breakdown 
of value added. The typical element of M is the purchase by 
industry j of labor of skill m, i.e. 
M = [P(22,I~m)j(I)X(22,I,m)j(I)]3X21 
The vector N contains the rental value of each sector's fixed 
capital, Le. 
N = [P(22,2)j(I)X(22,2)j(I)]IX21 
Similarly, P shows the rental value of agricultural land used by 
each sector, i.e. 
P = [P(22,3)j(I)X(22,3)j(I)]IX21 
while Q is the "other costs" vector, i.e. 
Q = [P23,j(I)X23,j(I)]IX21 
The absence of labor, capital, land and "other costs" entries 
in the capital formation, household consumption, government, "other" 
final demands, and exports columns reflects the convention that 
primary factors are used only in current production. 
Table A.7, in Appendix A, presents the values of the matrices 
118 
listed	 in Figure 6.1 and discussed above. 
Table 6.1 lists the coefficients and parameters in the model, 
as well as the way that the coefficients and parameters derived from 
the input-output data are estimated (based on the matrices presented 
in Figure 6.1). 
The values of the coefficients and parameters derived from the 
input-output data, and different from zero, are presented in 
Appendix C. 
The next section will discuss the econometric estimation and 
the algebraic calculation. 
6.3. Econometric Estimation and Algebraic Calculation 
This section will present the methodology used in the 
construction of coefficients and parameters that require econometric 
estimation or algebraic calculation. This section will be divided in 
sUb-sections, each sub-section will deal with the estimation of 
related coefficients and parameters. 
6.3.1.	 Elasticity of Substitution Between Domestic and Foreign 
Sources of Supply 
The elasticity of sUbstitution between domestic and foreign 
sources of supply are assumed to be the same for all users, and to 
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Table 6.1 
Coefficients and Parameters in the Model 
G • .(1)1 • 1.J 
- Elasticity of substitution between domestic and foreign sources 
of good i for use as a current input in the production of 
industry j. 
- Econometric estimates. 
2. S (is) j (1) 
- Share of the purchasers-price value of good i from source s (s=l 
for domestic, s=2 for imports) in industry j's total purchases 
of good i for use as a current input to production. 
- Input-output estimates. To form the S(is)j (1), first sum the 
ijth elements of matrices AI' A2' Gl,19' G2,19' Gl,22, and 
G2,22. This gives the total value, at purchaser's prices, of 
industry j's current inputs of commodity i. Next sum the ijth 
elements of of AI' Gl,19' and Gl,22 to give the corresponding 
value of the domestically sourced input. S(il)j(l) in then the 
ratio of the second sum to the first. S(i2)j(1) is computed as 
1 - S (il) j (1) • 
3. G(22,1,q)j(1) 
- CRESH parameter reflecting the degree of sUbstitutability
 
between labor of type q and labor of other types in the
 
production process of industry j.
 
- Econometric estimates. 
4. S (22, 1, q) j (1) 
- Share of labor of type q in the total cost of labor in industry 
j . 
- Input-output estimates. To form S(22,1,q)j(1) divide the qjth 
element of matrix M by the sum of the jth column of that matrix. 
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Table 6.1 (continued) 
5.	 S(22,1,q)j*(1) 
Modified share of labor of type q in the total cost of labor in 
industry j, defined according to (5.68) as a function of the 
unmodified shares (S(22,1,Q)j(1» and the CRESH sUbstitution 
parameters (a(22,1,Q)j(1». 
- Estimated from previous econometric and input-output estimates. 
6.	 a(22,V)j (1) 
- CRESH parameter reflecting the degree of substitutability
 
between primary factor v and other primary factors in the
 
production process of industry j.
 
-	 Econometric estimates. 
7.	 S(22,V)j*(1) 
Modified share of primary factor v (V=l for labor, v=2 for 
capital, v=3 for agricultural land) in the total cost of primary 
factors used in industry j, defined according to (5.71) as a 
function of the unmodified shares (S(22,V)j(1» and the CRESH 
substitution parameters (a(22,V)j(1». 
-	 Estimated from previous econometric estimates and the input­
output data. To fOrmS(22,V)j(1) first sum down the jth columns 
of matrices M, N, and P. Then S(22,1)j(1) is the fraction of 
this sum represented by the sum of the jth column of M, 
S(g+1,2)j(1) is the fraction represented by the jth component of 
Nand S(g+1,3)j(1) is the fraction represented by the jth 
component of P. 
a ..	 (2)
•	 1.J 
-	 Elasticity of sUbstitution between domestic and foreign sources 
of good i for use as an input to capital formation in industry 
j . 
-	 Econometric estimates. 
8 
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Table 6.1 (continued) 
g.	 S(is)j(2) 
- Share of the purchasers value of good i from source s in 
industry jls total purchases of i for input to capital creation. 
-	 Input-output estimates. To form S(il)j(2), first sum the ijth 
elements of Bl' B2' Hl,19, H2,19, Hl,22, and H2,22. Next, sum 
the ijth elements of Bl, Hl,19, and Hl,22. S(il)j(2) is the 
ratio of the second to the first. S(i2)j(2) is computed as 
1 - S(il)j(2). 
10. crid (3) 
-	 Elasticity of sUbstitution between domestic and foreign sources 
of good i for use by households in the income group d. 
- Econometric estimates. 
11. S (is) d (3) 
- Share of the purchasers value of good i from source s in the 
total purchases of good i by households in the income group d. 
- Input-output estimates. To form S(il)d(3) first sum the idth 
elements of Cl' C2' Il,19, I2,19, Il,22' and I2,22. Next sum the 
idth elements of Cl, Il,19, and Il,22. S(il)d(3) is the ratio of 
the second sum to the first. S(i2)d(3) is computed as 
1	 - S(il)d(3). 
12. E:id 
-	 Household expenditure elasticity of demand for good i from 
either source. 
- Econometric and input-output estimates. For details see section 
6.3.5. 
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Table 6.1 (continued) 
13. nikd 
- Household elasticities of demand for good i in general with 
respect to changes in the general household purchasers price for 
good k. 
- Econometric and input-output estimates. For details see section 
6.3.5. 
14. H(22,m)jd(1) 
Share of individuals in the skill level m that work in industry 
j in the total aggregate income of income group d. 
- Input-output estimates. For m different of d, it has a value 
equal to zero. For m = d, H(22,m)jd(1) is the mjth element of M 
expressed as a fraction of the total wage bill of labor in the 
skill level m, i.e., the sum over the mth row of M. 
- Share of the residual value (income less consumption) in the
 
total aggregate income of income group d.
 
- Based on the national accounts and in the theory. The value of 
HI is zero, and the value of H2 and H3 is 0.3651 (see section 
A.ll in Appendix A). 
- Share of income group d in the aggregate private consumption. 
- Input-output estimates. First sum over the dth columns of Cl' 
C2' Il,19, I2,19' Il,22, and I2,22. 0d is the fraction of the 
sum of the dth column in the sum over all components of these 
matrices. 
17. Yi 
- Reciprocal of the foreign elasticity of demand for domestic good 
i.
 
- Econometric estimates. Yi is stored as a positive number.
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18. h(is) (k) 
- Indexing parameter. Fixes the relationship between movements in 
aggregate real private consumption and government (k=5) and 
"other" (k=6) demands for good i from source s. 
- User specified. . 
19. H(is)j (1) 
- Share of the purchasers value of inputs of good i from source s 
in the total costs of industry j. 
- Input-output estimates. First compute the total cost in industry 
j by summing the jth columns of matrices AI' A2' Gl,19' G2,19' 
G1 ,22' G2,22, M, N, P, and Q. H(il)j(l) is the sum of the ijth 
elements of AI' Gl,19, and Gl,22 expressed as a fraction of 
total costs. H(i2)j(1) is the sum of the ijth elements of A2, 
G2,19, and G2,22 expressed as a fraction of total costs. 
20. H(22,1,m)j(1) 
- Share of inputs of labor of type m in the total costs of
 
industry j.
 
- Input-output estimates. H(22,1,m)j(1) is the mjth element of 
matrix M expressed as a fraction of the total costs in industry 
j . 
21. H(22,S)j (1) 
- Shares of inputs of capital (s=2) and land (s=3) in the total 
costs of industry j. 
- Input-output estimates. H(22,2)j(1) and H(22,3)j(1) are computed 
by expressing the jth elements of the vectors Nand P as 
fractions of total costs in industry j. 
22. H23,j(1) 
Share of "other costs" in the total costs of industry j. 
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- Input-output estimates. H23,j(1) is the jth element of the
 
vector Q divided by the total costs in industry j.
 
23.	 Hij(l) 
- For i=1, ... ,2l, Hij(l) is the share of the purchasers value of 
intermediate inputs of good i in the total costs of industry j. 
For i=22, it is the share of primary factors (labor, capital and 
land) in total costs. 
-	 Estimated from previous input-output estimates.
 
Hij(l) = ~S=12H(is)j(1), i=1, •.. ,2l, and
 
H22,j(1) = ~m=13H(22,1,m)j(1) + ~S=23H(22,S)j(1).
 
24.	 H(is)j(2) 
- Share in the total costs of capital creation for industry j 
represented by the purchasers value of inputs of good i from 
source s. 
-	 Input-output estimates. First compute the total costs of capital 
creation in industry j by summing the jth columns of Bl, B2, 
Hl,19, H2,19, Hl,22, and H2,22. H(il)j(2) is the sum of the ijth 
elements of Bl' Hl,19, and Hl,22 expressed as a fraction of the 
total costs of capital creation in industry j, and H(i2)j(2) is 
the sum of the ijth elements of B2' H2,19, and H2 ,22 expressed 
as a fraction of the total costs of j's capital creation. 
25.	 Hij(2) 
- Share of the purchasers value of inputs of good 
sources in the total costs of capital formation 
-	 Estimated from previous input-output estimates. 
computed as ~S=12H(is)j(2). 
i from both 
in industry j. 
Hij(2) is 
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- Share of the landed, duty-free value in the basic value (i. e., 
the landed, duty-paid value) of imports of good i. 
- Input-output estimates. First compute the landed, duty-free 
value of imports of good i by summing the i th rows of matrices 
A2' B2' C2' and D2. The basic value is computed by adding the 
i th element of vector Z2 to this sum.· Sl(i2,O) is then computed 
as the ratio of the duty-free value to the basic value. 
- Share of duty in the basic value of imports.of good i. 
Estimated from previous input-output estimates. s2(i2,O) is 
computed as 1 - sl(i2,O). 
Indexing parameter. Fixes the relationship between movements in 
the tariff per unit import of good i and the consumer price 
index. 
- User specified. 
- Parameter wich allows the tariff per unit import of good i to be 
treated as ad valorem. 
- User specified. 
3 0. h3 ( i2 , 0) 
- Parameter which allows the tariff per unit import of good i to 
be treated as specific. 
- User specified. 
- Share in the value of exports of good i at port of exit
 
represented by the basic value of good i.
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- Input-output estimates. First compute the at-port value of 
exports of good i by summing the i th elements from the vectors 
Fl' Ll,19, and Ll,22. Sl(il,4) is the ratio of the i th element 
of Fl to this sum. 
32. s2(il,4) 
- Share in the at-port value of exports of good i represent~d by 
export taxes or subsidies. s2(il,4) will be negative in the 
case of export subsidies. 
Input-output estimates. s2(il,4) is the share of the i th 
element of the vector Ll,22 in the at-port value of exports of 
good i. 
33. s3(il,4) 
- Share of total margins (excluding export taxes) in the at-port 
export price of good i. 
i th- Input-output estimates. s3(il,4) is the share of th~ 
element of the vector Ll,l9 in the at-port value of exports of 
good i. 
34. M(rl) (il) 4 
- Share of good r in the total cost of margins (excluding export 
taxes) required to transfer exports of good i from producers to 
the port of exit. 
- In the Brazilian case only sector 19 is used as a margin. So, 
for r = 19 and (Fl)i * 0 one has that M(rl) (il)4 = 1, otherwise 
it has value zero. 
- Indexing parameter. Fixes the relationship between movements in 
taxes (subsidies) per unit of export of good i and the consumer 
price index. 
- User specified. 
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36. h2(il,4) 
- Parameter wich allows the export tax (subsidy) per unit of
 
export of good i to be treated as ad valorem.
 
- User specified.
 
37. h3(il,4) 
- Parameter which allows the export tax (subsidy) per unit of
 
export of good i to be treated as specific.
 
- User specified.
 
- Basic-value share in the purchasers value of good i from source 
s used as an input by industry j for purpose k (k=l for current 
production, k=2 for capital formation). 
- Input-output estimates. First compute the four purchases values 
of good i flowing to industry j. The purchasers value of the 
domestic (s=l) flow for current purposes (k=l) is the sum 
[(Al)ij + (Gl,19)ij + (Gl,22)ij]· The purchasers value of 
domestic flow for capital purposes (k=2) is the sum [(Bl)ij + 
(Hl,19)ij + (Hl,22)ij]. The two purchasers values of the 
imported flows are the sums [(A2)ij + (G2,19)ij + (G2,22)ij] and 
[(B2)ij + (H2,19)ij + (H2,22)ij]. The basic value shares, 
~l(is,jk), are s~ares of (Al)ij, (Bl)ij, (A2)ij, and (B2)ij in 
these four sums. 
- Share of commodity taxes in the purchasers value of inputs of 
good i from source s used by industry j for purpose k. 
- Input-output estimates. The ~2(is,jk) are the shares of the 
ijth elements of Gl , 22 (for s=l, k=l), HI , 22 (for s=l, k=2), 
G2,22 (for s=2, k=l), and H2,22 (for s=2, k=2) in the four 
purchasers values of good i flowing to industry j. 
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40. s3(is,jk) 
- Share of total margins (excluding taxes) in the purchasers value 
of inputs of good i from source s used by industry j for purpose 
k.
 
- Input-output estimates. The s3(is,jk) are the shares of the
 
ijth elements of G1,19 (for s=l, k=l), H1,19 (for s=l, k=2), 
G2,19 (for s=2, k=l), and H2,19 (for s=2, k=2) in the four 
purchasers value of good i flowing to industry j. 
41. M(r1) (is) jk 
Share of inputs of good r in the total cost of margins 
(excluding taxes) required to transfer flows of good i from 
source s from the producer (or port of entry) to user j for 
purpose k. 
- In the Brazilian case only sector 19 is used as a margin. So, 
for r = 19 and for the cases where: (A1)ij + 0 (for s=l, k=l), 
(B2)ij + 0 (for s=l, k=2), (A2)ij + 0 (for s=2, k=l), and 
(B2)ij + 0 (for s=2, k=2), one has that M(r1) (is)jk = 1.0, 
otherwise it has value zero. 
- Basic-value share in the purchasers value of good i from source 
s used by households in the income group d. 
- Input-output estimates. The purchasers value of good i from 
domestic sources (s=l) flowing to households in the income group 
d is the sum [(C1)id + (I1,19)id + (I1,22)idJ. The value for the 
corresponding import flow (s=2) is [(C2)id + (I2,19)ij + 
(I2,22)ijJ. The basic value shares, sl(is,d3), are the shares 
of (C1)id and (C2)id in these two purchasers values. 
43. s2(is,d3) 
- Share of commodity taxes in the purchasers value of good i from 
source s used by households in the income group d. 
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- Input-output estimates. The s2(is,d3) are the shares of the 
idth elements of I1,22 (for s=l) and I2,22 (for s=2) in the 
purchasers values for the two flows of good i to households in 
the income group d. 
44. S3(is,d3) 
- Share of total value of margins (excluding taxes) in the 
purchasers value of good i from source s used by households in 
the income group d. 
- Input-output estimates. The S3(is,d3) are the shares of the 
idth elements of I1,19 (for s=l) and I2,19 (for s=2) in the 
purchasers values for the two flows of good i to households in 
the income group d. 
45. M(r1) (is)d3 
- Share of inputs of good r in the total cost of margins
 
(excluding taxes) required to transfer flows of good i from
 
source s to households in the income group d.
 
- In the Brazilian case only sector 19 is used as a margin. So, 
for r = 19 and for the cases where: (C1)id ~ 0 (for S=l), 
(C2)id + 0 (for s=2), one has that M(r1) (is)d3 = 1.0, otherwise 
it has value zero. 
- Indexing parameter. Fixes the relationship between movements in 
the tax on the flow of good i from source s to industry j for 
purpose k and in the consumer price index. 
- User specified. 
47. h2 (is, j k) 
- Parameter which allows taxes on intermediate and investment 
flows to be treated as ad valorem. 
- User specified. 
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- Parameter which allows taxes on intermediate and investment
 
flows to be treated as specific.
 
- User specified.
 
Indexing parameter. Fixes the relationship between movements in 
the tax on the flow of good i from source s to households in the 
income group d and in the consumer price index. 
- User specified. 
- Parameter which allows taxes on flows of good i to households to 
be treated as ad valorem. 
- User specified. 
51. h3(is,d3) 
- Parameter which allows taxes on flows of good i to households to 
be treated as specific. 
- User specified. 
57. Qj 
- Ratio of gross (before depreciation) to net (after depreciation) 
rate of return on capital in industry j with respect to 
increases in the planned stock of capital in industry j. 
- See section 6.3.6 for method of estimation. 
58. ~ 
- Elasticity of the expected marginal rate of return on capital in 
industry j with respect to increases in the planned stock of 
capital in industry j. 
- See section 6.3.6 for method of estimation. 
59. Gj 
- Ratio of industry jls gross investment to its capital stock of 
the following year. 
- See section 6.3.6 for method of estimation. 
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T.60. J 
- Share of total investment accounted for by industry j. 
- Input-output estimates. First obtain the vector of industry 
investment expenditures by adding down the columns of Bl' B2' 
Hl,19, H2,19' Hl,22, and H2 ,22. Then Tj is the share of the jth 
entry of this vector in the sum of its elements. 
61. J 
- Set of integers identifying those industries for which the model 
is allowed to determine investment according to relative rates 
of return. 
- User specified (see section 6.3.6). 
- Indexing parameter. Fixes the relationship between movements in 
aggregate real private investment and in investment in industry 
j where j f J. 
- User specified. 
63. B(rl)j(l) 
- Share of total sales of domestic good r which is absorbed by 
industry j as a direct input into production. 
- Input-output estimates. Computed as the rjth element of Al 
divided by the total sales of domestic good r, i.e., the sum 
over the r th rows of AI' Bl' Cl' Dl' El' and Fl added to the sum 
of all entries in Gl,r' G2,r' Hl,r, H2,r' Il,r, I2,r' Jl,r, 
J2,r, and Ll,r (those matrices have values different from zero 
only for the case when r = 19). 
64. B(rl)j(2) 
- Share of total sales of domestic good r which is absorbed by 
industry j as a direct input to capital creation. 
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- Input-output estimates. Computed as the rjth element of B1 
divided by the total sales of domestic good r. 
65. B(r1)d(3) 
-
-
Share of total sales of domestic good r which is absorbed by 
income group d as a direct input to household consumption. 
Input-output estimates. Computed as the rdth element of C1 
divided by the total sales of domestic good r. 
66. B(rl) (4) 
- Share of the total sales of domestic good 
a direct input to exports. 
r which is absorbed as 
- Input-output estimates. Computed as the r th element of FI 
divided by the total sales of domestic good r. 
67. B(r1) (5) 
- Share of the total sales of domestic good 
a direct input to government consumption. 
r which is absorbed as 
- Input-output estimates. computed as the r th element of D1 
divided by the total sales of domestic good r. 
68. B(r1) (6) 
- Share of the total sales of domestic good 
a direct input to "other" demands. 
r which is absorbed as 
- Input-output estimates. Computed as the r th element of E1 
divided by the total sales of domestic good r. 
69. B(r1)(is)jk 
- Share of total sales do domestic good r which 
margin on the sale of good i from source s to 
purpose k. 
is absorbed as 
industry j for 
a 
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- Input-output estimates. For the Brazilian case, only for r = 19 
B(r1) (is)jk has a value different from zero. B(19,1) (i1)j1 is 
computed as the ijth element of G1,19 divided by the total sales 
of domestic good 19. B(19,1) (i2)j1, B(19,1) (i1)j2 and 
B(19,1) (i2)j2 are respectively, the ijth elements of G2,19, 
H1,19, and H2,19 expressed as fractions of the total sales of 
domestic good 19. 
70.	 B(r1) (is)d3 
- Share of total sales of domestic good r which is absorbed as a 
margin on the sale of good i from source s to households in the 
income group d. 
-	 Input-output estimates. For the Brazilian case, only for r = 19 
B(r1) (is)d3 has a value different from zero. B(19,1) (i1)d3 and 
B(19,1) (i2)d3 are respectively, the idth element of I1,19 and 
I2,19 expressed as fractions of the total sales of domestic good 
19. 
71. B(r1) (i1) 4 
- Share of total sales of domestic good r which is absorbed as a 
margin on the transfer of exports of good i from producers to 
the ports of exit. 
-	 Input-output estimates. For the Brazilian case, only for r = 19 
B(r1) (i1)4 has a value different from zero. B(19,1) (i1)4 is 
computed as the ratio of the i th element in L1,19 to the total 
sales of domestic good 19. 
72. B (r1) (is) k 
-	 Share 0 the total sales of domestic good r which is absorbed as 
a margin on the sale of good i form source s to government (k=5) 
and "other" demands (k=6). 
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- Input-output estimates. For the Brazilian case, only for r = 19 
and k = 5 B(rl) (is)k has a value different from zero. 
B(19,1) (il)5 and B(19,1) (i2)5 are computed by expressing the i th 
elements of Jl,19 and J2,19 as fractions of the total sales of 
domestic good 19. 
73.	 B(22,1,m)j(1) 
- Share of the economy-wide employment in occupation m which is 
accounted for by industry j. 
-	 Input-output estimates. First compute the economy-wide wage-bill 
for occupation m as the sum of the mth row of matrix M. 
B(22,1,m)j(1) is computed as the fraction of this row sum which 
is accounted for by the jth element in the row. 
74. B(r2)j(k) 
- Share of total imports of good r which is absorbed by industry j 
for purpose k. 
- Input-output estimates. First compute total imports of good r by 
thsumming across the r rows of A2, B2, C2 and D2. B(r2)j(1) and 
B(r2)j(2) are respectively the shares of the rjth element of A2 
and of B2 in this sum. 
75. B (r2) d (3) 
-	 Share of total imports of good r which is absorbed by households 
in the income group d. 
Input-output estimates. B(r2)d(3) is the share of the rdth 
element of C2 in total imports of good r. 
76. B (r2) (5) 
-	 Share of total imports of good r which is absorbed by
 
government.
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- Input-output estimates. B(r2) (5) is the share of the r th element 
of the vector 02 in total imports of good r. 
77. B(r2) (6) 
- Share of the total imports of good r which is absorbed by
 
"other" demands.
 
- For the Brazilian case, B(r2) (6) = 0 for every r. 
78. M(r2) 
- Share in the foreign currency cost of total imports which is 
accounted for by imports of good r. . 
- Input-output estimates. The foreign currency value of total 
imports is computed as the sum of all elements of A2' B2' C2' 
and 02. M(r2) is the share in this total of the sum across the 
thr rows of A2' B2' C2 and 02. 
79. E(rl) 
- Share of total export earnings which is accounted for by exports 
of good r. 
- Input-output estimates. First form the vector Fl + Ll,19 + 
Ll,22. This show export earnings by commodity. E(rl) is the 
ratio of the r th entry in this vector sum over all entries. 
80. M 
- Aggregate foreign currency value of imports. 
- Input-output estimates. This is the sum of the elements in A2' 
B2' C2' and 02. 
81. E 
- Aggregate foreign currency value of exports. 
Input-output estimates. This is the sum of the elements in Fl' 
Ll,19' and Ll,22­
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82. W(iS)d(3) 
- Weight of good i from source s used in the income group d in the 
model consumer price index. 
- Input-output estimates. First obtain the 42x3 matrix of 
households demands in purchasers prices by summing the matrices 
CC21] fIl19] and [I1 22l . W(il)d(3) is then the 
[ lI2:19' 12:22j 
ratio of the idth element of this matrix to the sum of all 
. \ 
elements in the matrix. W(i2)d(3) is the ratio of the (21+i)th 
element to the sum. 
83. T'J 
- Share of aggregate "private" investment represented by
 
investment in industry j.
 
- Estimated from previous input-output estimates. The Tj are
 
computed 'from the Tj (see discussion following eg. 5.179). 
84. 'f1m 
- Share of occupation m in the economy-wide aggregate employment. 
- Input-output estimates. 'f1m is the share of the sum of the mth 
row of M in the total sum of matrix M. 
85. 'f2j 
- Share of capital employed in industry j in the economy's 
aggregate capital stock. 
- Input-output estimates and data from the Brazilian industrial 
census. See section 6.3.7 for method of estimation. 
86. h(22,1,m)j(1) 
- Indexing parameter. Fixes the relationship between movements in 
the wage rate of occupationm and in the model consumer price 
index. 
- User specified. 
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87. h23, j (1) 
Indexing parameter. Fixes the relationship between movements in 
the price of "other costs" to industry j and in the model 
consumer price index. 
- User specified. 
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be equal to 0.001 for all sectors, i.e., 
0"' • (1) = 0"" (2) = 0"1.'d (3 ) = 0"1.' = O. 0011.J 1.J 
i,j = 1, ... ,21 d=1,2,3 
The value of 0~001 was chosen based on the following facts: 
1) The rigidity in the composition of imports. As can be seen 
in Table 6.2 the share of 4 products/sectors (Fuels and 
LUbricants, Machinery and Equipments, Cereal, and Chemicals) 
in the import lists of products is approximately 65% in 1972 
and near 84% in 1983; 
2) The wide use of non-tariff restrictions, a fact always 
mentioned in studies about Brazilian external sector (see 
e.g., Tyler (1980, 1982, and 1983) ,Oliveira (1980), Dib 
(1981), Braga and Guimaraes (1982), and Suzigan, et al. 
(1985)) . 
6.3.2. The Reciprocals of the Export Demand Elasticities 
The reciprocals of the export demand elasticities, the Yi's, 
are assumed to have value of 0.05 for the sectors in which Brazil 
has a small share of the international trade, and the value of 0.16 
for the sectors were Brazil has a share of 4% or more of the 
international trade. The value of 0.05 is borrowed from the ORANI 
model, as presented in DPSV (1982), while the value of 0.16 is 
derived from the work of Braga and Markwald (1983) that estimate the 
export demand elasticity for the exports of Brazilian manufactures. 
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Share of Main Brazilian Imports (%) 
1972-1983 
Year Fuels and 
Lubricants 
Machinery and 
Equipments 
Cereal Chemicals Sum of 
Cols. 1 to 4 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
11.08 
12.42 
23.43 
25.39 
31.03 
33.94 
32.76 
37.45 
44.43 
51. 34 
53.91 
55.79 
40.97 
34.59 
24.67 
32.22 
29.23 
25.79 
25.97 
20.87 
19.09 
18.21 
16.87 
16.24 
3.12 
5.65 
3.92 
3.05 
4.30 
2.32 
5.13 
5.44 
5.41 
4.87 
4.37 
5.87 
9.80 
9.33 
10.11 
8.89 
9.38 
9.93 
9.76 
10.00 
10.12 
6.67 
6.41 
6.24 
64.97 
61.99 
62.13 
69.55 
73.94 
71.98 
73.62 
73.76 
79.05 
81. 09 
81. 56 
84.14 
Source: Conjuntura Economica, Dec. , 1984. 
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.Table 6.3 
Share of Main Brazilian Exports in the
 
International Trade (Market Economies) - 1973-82
 
Year Agriculture Mining Metallurgy Chemicals 
072 222 281 671 081 423 512 
1973 10.7 12.3 12.9 3.3 10.2 4.1 3.9 
1974 14.3 11.5 15.5 3.3 7.6 1.3 3.4 
1975 12.7 15.2 20.8 4.4 12.4 9.3 2.9 
1976 12.4 15.0 19.9 5.7 15.2 13.5 1.6 
1977 14.3 11. 0 19.1 6.7 17.4 12.3 1.2 
1978 15.6 2.4 21. 8 8.0 15.4 11.5 1.6 
1979 18.6 2.3 21.8 7.0 14.2 10.8 1.7 
1980 15.0 4.7 24.0 7.2 15.4 13.5 4.2 
1981 14.5 4.5 25.2 7.9 20.3 19.6 4.0 
1982 12.0 1.5 27.2 8.1 17.4 13.8 4.1 
Year Text./C1oth./ Food, Beverages and Tobacco 
Footwear Products 
851 014 058 061 071 121 
1973 3.4 6.3 4.6 12.5 29.2 3.7 
1974 3.6 7.2 4.2 14.4 21.1 4.7 
1975 4.2 6.0 5.5 9.7 21.3 6.1 
1976 3.9 8.5 5.8 3.9 27.9 6.4 
1977 3.3 8.4 8.0 5.9 19.6 6.9 
1978 4.2 5.9 12.2 4.4 19.5 7.0 
1979 4.1 6.3 9.3 4.3 18.1 8.5 
1980 4.1 10.7 10.3 9.0 21.0 8.4 
1981 6.1 13.1 17.6 8.3 19.0 8.9 
1982 5.2 11.6 15.4 5.6 21.7 11. 0 
- Source: United Nations (1984) 
- Description of the SITC codes: 
014: Meat prepared, preserved, etc. 512: Alcohols, 
058: Fruit preserved, prepared phenols, etc. 
061: Sugar and honey 671: Pig iron, etc. 
071: Coffee and substitutes 851: Footwear 
072: Cocoa 
081: Feeding stuff for animal 
121: Tobacco unmanufactured, refuse 
222: Seeds for 'soft' fixed oil 
281: Iron Ore and concentrates 
423: Fixed vegetables oils, soft 
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Table 6.3 presents the shares of the products in which Brazil 
has some significance in international trade. This table also shows 
which sectors those products are part of. The values of the 
reciprocals of the export demand elasticities for the model sectors 
can be found in Table 6.4. 
6.3.3. Elasticity of SUbstitution Between Primary Factors 
The elasticity of sUbstitution between primary factors 
(U(22,V)j(1» are assumed to be equal for v=1,2,3. This implies that 
the pairwise substitution elasticities between labor, land and 
capital are equal. In terms of Chapter 5, this is the same as 
assuming that: 
h(22,V)j (1) = h 22,j (1) 
for all j, v=1,2,3 
This implies that the CRESH function becomes a CES function, 
and that: 
0(22,1)j (1) = 0(22,2)j (1) = 0(22,3)j (1) 
for all j 
given that: 
0(22,v)j (1) = 1 / (1 - h(22,v)j (1» 
v = 1,2,3 
The values of the elasticity of sUbstitution between primary 
factors for the Brazilian economy are based in Lysy and Taylor 
(1980) and are presented in Table 6.4. For a discussion of the way 
those elasticities are estimated see Macedo (1974, and 1975). 
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Table 6.4
 
Selected Coefficients and Parameters
 
Yl '122,\/)J III E:u E: 12 &3 ~j 6J Gj If 2j 
Agriculture ,16 1.40 .8125 .68'30 .4799 40.0000 .0964 1.2247 .0829 
2 l'lining .16 .70 0.0000 0.0000 0.0000 .0112 
'3 Non-Metallic Min. .05 .40 .6643 1.1379 1.6044 .0161 
4 Metallurgy .16 .60 1.1631 1. 2514 .8514 .0360 
5 Machinery .05 .60 .7113 1.0858 1. 6170 5.9623 .1714 1.5298 .0197 
6 EI ectri cal EQ. .05 .50 1.2254 .9057 .8598 8.1679 .1714 1.4188 .0066 
7 Transport Eq. .05 .80 2.3558 1.5970 1.6683 5.9623 .1714 1.5298 .0111 
8 Wood Products .05 .70 .6980 1.0994 1.6078 6.3319 .1638 1.5369 .0094 
9 Paper Products .05 .60 .7849 ,7943 .8102 2.0000 .1771 2.2308 .0094 
10 Rub. ILeaL JPlas. .05 .60 .8575 1.1525 1.6364 4.3033 .1771 1. 6154 .0080 
11 Chemicals .16 .80 1.4687 1.1639 .8615 6.7847 .1771 1.4651 .0361 
12 Cosm.fPharlll. .05 .80 1.0363 1.1639 .8438 9.4174 .1501 1.4651 .0030 
13 Text./Cloth.!Foot. .16 .60 1. 2121 1.0671 .8539 2.0000 .1501 3.0513 .0154 
14 Food/Bev./Tobacco .16 .60 .8309 .7027 .4833 7.4851 .1501 1.5442 .0310 
15 Printing .05 .40 .4865 .9026 1.5742 8.3291 .1638 1. 4469 .0042 
16 Other Ind. Prod. .05 .60 .4865 .9026 1. 5742 3.8427 .1638 1.6B97 .0021 
17 Public Utilities .05 .80 .7635 .6850 .4833 .1269 
18 Civil Construction .05 1.20 0.0000 0.0000 0.0000 7.1686 .1638 1.5000 .0635 
19 Trade and Transp. .05 1.40 1.1518 1.1587 .8497 2.0000 .1638 2.1594 .3404 
20 Services .05 1. '30 1.7283 1.0890 .8732 3.8427 .1638 1.6897 .1670 
21 Dummy .05 1.20 0.0000 0.0000 0.0000 .0000 
Source: See Chapter 6 
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6.3.4. Elasticity of Substitution Between Labor Occupations 
Following the ORANI model (see DPSV, 1982, pp. 190-191) the 
elasticity of sUbstitution between labor occupations (o(22,1,q)j(1» 
are assumed to be equal to 0.9 for q=1,2,3 and j=1, ... ,21. 
6.3.5. Household Expenditure and Price Elasticities of Demand 
The household expenditures elasticities (Eid) for the 
Brazilian economy are presented in Table 6.4. They were estimated 
from the unweighted Engel's elasticities presented in Bonelli and da 
Cunha (1981) (those elasticities are presented in Table B.1 in 
Appendix B). 
Using the shares of the consumer budget from the different 
classes (calculated from matrices C1' C2' I1,19' I2,29, I1,22, and 
I2,22), and the unweighted elasticities, one can obtain the weighted 
Engel's elasticities (household expenditure elasticities). Those 
elasticities will have the property that: 
Li=121 Sid(3) Eid = 1 d=1,2,3 
Where: 
Sid(3) = share of product i in the consumption basket of income 
group d 
Eid = Engel's elasticity of product i in income group d 
The price elasticities of demand ( nikd) are estimated by using 
the Frisch formula (see Frisch, 1959) and the household expenditure 
elasticities, i. e., 
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nikd = - €idSkd(3) (1 + ( €kd/Wd)) + 0ik ( €id/wd) 
Where: 
bik = 1 for i=k and 0 otherwise 
wd is the Frisch parameter for income group d 
i,k = 1, ... ,21 d = 1,2,3 
All the other variables are as defined before. 
The Frisch parameter (see Frisch, 1959) has the value of -6.6 
for d=l, -4.0 for d=2, and -1.7 for d=3. Those values are based on 
calculations made by Lluch, Powell, and Williams (1977, pp.74-8l) 
for different countries, with different levels of per-capita income. 
The estimated values of the price elasticities of demand are 
presented in Appendix c. 
6.3.6. The Investment Parameters and Coefficients 
The investment parameters and coefficients are: Sj (elasticity 
of the expected rate of return schedules), Qj (ratio of the gross to 
the net rates of return of fixed investment), and Gj (ratio of 
annual gross investment to future capital stocks). In addition, one 
has that with the exceptions of sectors 2 (Mining), 3 (Non-Metallic 
Minerals), 4 (Metallurgy), 17 (Public utilities), and 21 (Dummy) 
that are under strong influence of the government policies (see 
Trebat, 1980) or/and the rate-of-return theory of investment does 
not apply, the other sectors in the model belong to the set J of 
industries to which the rate-of-return theory of investment is to 
apply. 
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and G'J are estimated as follows (see DPSV, 1982, p. 
197) : 
(3.J = (In(Av(Rj (0» - lnQ ) / (In(Av(Kj (l)/Kj (0»» 
Qj = ((AV(Rj(O») + dj) / Av(Rj(O» 
G'J = 1 - (AV(Kj (O)/Kj (1») (1 - dj) 
j E J 
Where: 
AV(Rj(O» is the average of the rate of return over time in 
sector j 
AV(Kj(1)/Kj(0» is the average of growth factors in sector j 
Q is an economy-wide real rate of interest 
d'J is the rate of depreciation on fixed capital in sector j 
Kj (0) is the current level of capital stock in sector j 
Kj (1) is the level of capital stock at the end of one period, 
in sector j 
Table 6.4 presents the values of Sj' Qj, and Gj. The average of 
the rates of return used in the calculation of those values are from 
Langoni (1974) and are presented in Table B.2 in Appendix B; the 
data for the stock of capital in the agricultural sector are from 
Langoni (1974) and are presented in Table B.3 in Appendix B; the 
data for the stock of capital in the other sectors are from Neves 
(1978) and are presented in Table B.4 in Appendix B. It was not 
possible to find data on stock of capital for each sector 
separately, so, the data presented in Table B.4 refer to proxies 
that are applied to groups of sectors; the economy-wide real rate of 
interest is assumed to be 8%; and the rate of depreciation on fixed 
capital in each sector is assumed to be 8% (see Langoni, 1974). The 
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period to which the capital stock refers is assumed to be one year. 
For some sectors, the value of f3.J were either too high or 
negative. When this happens, the following procedure was carried 
out: 
a) For too high values, a value of 40 was assigned to f3 J.
(sector 1); 
b) For negative values, a value of 2 was assigned to f3j 
(sectors 9, 13 and 19). 
6.3.7. The Sectors Shares in the Aggregate Capital Stock 
As there are no data for the stock of capital in the Brazilian 
economy, the sectors shares in the aggregate capital stock ( ~2j) 
are estimated by making use of the input-output data and the 1980 
Industrial Census (see IBGE, 1984a). 
The procedure to construct ~2j works as follows: 
a) using matrices B1, B2' H1,19, H2,19, H1 ,22, and H2,22 sum 
down the columns of these matrices to construct a vector 
with the total investment in each sector (proxy for the 
stock of capital), then calculate the share of each sector 
(the jth element in the sum vector) in total investment 
(sum over all the elements of these matrices); 
b) Add the values of the shares for the industrial sectors 
(sectors 2 through 16). Then, create new shares for the 
industrial sectors by distributing the total share of the 
industrial sector to each industrial sector according to 
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the share of each industrial sector in the industry stock of 
capital as presented in the 1980 Industrial Census. 
The values of the sectors shares in the aggregate capital stock 
are presented in Table 6.4. 
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CHAPTER 7 
MODEL ESTIMATION 
7.1. Introduction 
Chapter 5 presented the multisectoral model for the Brazilian 
economy, while Chapter 6 presented the estimation of the data base 
and the coefficients and parameters needed for the estimation of the 
Brazilian model. This chapter deals with issues related with the 
estimation of the model, which are: a) the method used in the model 
solution: b) how the model can be closed: and c) how the model can 
be reduced to a workable size. 
The above issues are discussed in separated sections of this 
chapter: Section 7.2 will present a discussion of the methods that 
can be used in solving the model: the problem of closure is 
discussed in section 7.3: while in Section 7.4 the reduction of the 
original model to a workable size is presented. 
7.2. Solution Methods 
Following Pearson and Rimmer (1983, pp. 1-2), the equations of 
a Computable General Equilibrium (CGE) model can be written as 
F(Z) = 0 (7.1) 
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where F is, in general, a nonlinear function. Johansen-type models 
are solved by first linearizing F, near a know solution of (7.1), in 
terms of percentage changes in the variables z. (7.1) is then 
replaced by the matrix equation 
Dz = 0 (7.2) 
where z is a vector of percentage change and D is an m x n matrix. 
In general 
n > m 
so that values for (n - m) components of z must be set exogenously, 
and (7.2) may be solved to obtain values for the remaining m 
quantities. z can be partitioned into a vector z2 of exogenous 
variables, and a vector zl of endogenous variables, then (7.2) can 
be written as . 
AZ1 = -Bz2 (7.3) 
where A is an m x m matrix, zl is m x 1, B is m x p (p = n - m) and 
z2 is p x 1. The solution for the model is then giving by 
zl = -A-1BZ2 (7.4) 
So, the model constructed here for the Brazilian economy can be 
solved only with matrix algebra. However, in the process of 
linearization, of the initial system, errors occurred, and the 
result given in (7.4) is only an approximation of the true result 
(see Johansen, 1974; DPSV, 1982; and Rimmer, 1981). 
other methods for the model solution, which reduce the 
linearization errors are available, as the Euler's method (see DPSV, 
1982). However, the costs implied in the solution of those methods 
do not always compensate for the precision of its results (see 
section 47 in DPSV, 1982). The papers by Rimmer (1981), and Pearson 
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and Rimmer (1983) discuss ways of improving the estimates of 
Johansen's method, in precision of the results and in computer time. 
7.3. closing the Model 
Giving the way that the model was constructed, it allows for 
flexibility in choosing between endogenous and exogenous variables, 
i. e., flexibility in choosing the way that the model is going to be 
closed. 
The model can be closed such that results can be given for the 
short- or for the long-run period. In the short-run closure, the 
vector of capital stocks is exogenous to the system. In the long-run 
closure it is endogenous to the system, and either the vector of the 
rates of return or the vector of rentals on capital becomes 
exogenous to the system. 
The short-run period is approximately 2 years for the ORANI 
model; tests need to made with the Brazilian model to determine the 
time interval of the model solutions. 
section 23 in DPSV (1982) presents a discussion of a typical 
list of variables that are set exogenously to the system, this 
discussion can be applied to the Brazilian model and the reader is 
referred to that section. A guideline, adapted from DPSV (1982), of 
the rules that needed to be followed when closing the models is: 
"It is not true that the model can be closed by the 
exogenous setting of any p variables. For example, at 
least one monetary variable should be included in the 
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exogenous list ... Similarly, some care is necessary to 
avoid inconsistencies. For example, if an attempt were 
made to set all three variables, f r , i r and c r 
exogenously, then (5.182) would be violated. Although we 
can offer no formal theory to guide the model users in 
their choice of exogenous variables, as a working rule, if 
a price appears on the exogenous list, then a 
corresponding quantity should be on the endogenous list 
and vice versa. If wages are exogenous, then emploYment 
will be endogenous; if export taxes are endogenous, then 
export volumes will be exogenous; if tariffs are 
exogenous, then imports will be endogenous; and if sales 
taxes are endogenous, then consumption will be exogenous" 
(DPSV, 1982, p. 148). 
Further discussion about closure in the ORANI model, and that 
can be applied to the Brazilian model, can be found, e. g., in 
Cooper and McLaren (1980 and 1981), Powell, cooper, and McLaren 
(1983), cronin (1985), and Powell (1985). 
7.4. Reducing the Model to a Workable Size 
The reduction of the original model (8459 equations and 17695 
variables, as can be seen in Chapter 5) is made by choosing 
variables that will always be endogenous to the system and then 
eliminating these variables by SUbstituting them in the other 
equations of the system. This does not pose a problem in getting 
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solutions for the eliminated variables when a simulation of the 
model is made, the solutions for these variables are getting by 
first solving for the reduced model and then solving for the 
eliminated endogenous variables. 
• 
Following the ORANI model (see section 32 in DPSV, 1982) the 
endogenous variables eliminated from the model are the 
intermediate-input and capital-input flows, commodity flows to 
households, demands for margin services and purchaser's prices. 
After the elimination of these variables one is left with a system 
of 437 equations and 1091 variables (790 original variables and 301 
composite variables,l the b's presented in Table 7.1). 
The way to get to the equations of the reduced system and the 
equations of the reduced system are presented below. No explicit 
derivation of the equations is made here. The reader is referred to 
section 32.1 in DPSV (1982) for a example of the derivation of one 
equation, the first of the reduced system. 
7.4.1. Derivation of the Reduced System 
The following derivation of the reduced system is based on 
Table 32.1 in DPSV (1982). 
The coefficients, parameters and variables of the reduced 
system are presented in a way different from the one of the original 
system. They are presented in matrix form. A description of the 
vector variables presented in the reduced system is showed in Table 
7.1 (based on Table 32.2 in DPSV, 1982). 
153 
The equations of the reduced system are as follows: 
1. Costs of units of Capital:
 
substitute (5.145) and (5.147) into (5.134) to get:
 
TI = A1P1 + A2P2 + A3 ~(3) + b1 (7.5)
 
N. of eqs. = 21 
2. Zero Pure Profits in Production:
 
substitute (5.145), (5.184), (5.133), and (5.147) into (5.132)
 
to get:
 
B1P1 = B2P2 + B3P22,1 + B4P22,2 + B5P22,3 
+ B6f23 + B7 ~(3) + b2 (7.6) 
N. of eqs. = 21 
3. Investment by Investing Industry:
 
From (5.157), (5.158), and (5.160) one gets:
 
y = C1K(0) + C2 r (0) + C3 w + C4i r + C5 f (2) (7.7)
 
Where:
 
C1 = C2 = C3 = 0 when j ¢ J
 
C4 = C5 = 0 when j c. J
 
N. of eqs. = 21 
4. Household Demands for Domestically Produced Commodities:
 
using (5.146), (5.148), (5.103), and (5.104) into (5.101)
 
gives:
 
X1d(3) = D1dP1 + D2dP2 + D3dc d + D4dqd + D5d ~(3) + b3d (7.8)
 
d = 1,2,3
 
N. of eqs. = 63 
5. Households Demands for Imported Commodities:
 
Using (5.146), (5.148), (5.103), and (5.104) into (5.101)
 
gives:
 
lS4 
X2d(3) = EldPl + E2dP2 + E3dc d + E4dgd + ESd ;(3) + b4d (7.9) 
d = 1,2,3 
N. of egs. = 63 
6. supply Equals Demand for Labor by Skill:
 
Derived by using (S.66), (S.73), and (S.7S) into (S.167):
 
A = Flz + F2P22,1 + F3P22,2 + F4P22,3 + b S (7.10)
 
N. of egs. = 3 
7. Supply Equals Demand for Capital by Industry: 
SUbstituting	 (S.73), and (S.7S) into (S.16S) gives: 
K(O) = Z + G1P22 ,1 + G2P22 ,2 + G3P22 , 3 + b 6 (7.11) 
N. of egs. = 21 
S. Supply Equals Demand for Agricultural Land by Industry: 
Substituting (S.73), and (S.7S) into (S.169) gives: 
n	 = z + H1P22,1 + H2P22,2 + H3P22,3 + b7 (7.12 ) 
N. of egs. = 21 
9. Supply Equals Demand for Domestically Produced Commodities: 
Making	 use of (S.3S), (S.SO), (S.14S), (S.147), (S.llS), 
(S.121), (S.12S), (S.126) and (S.127) into (S.166) one gets: 
x(l) = Jlz + J2Y + J3,lXl,1(3) + J3,2Xl,2(3) + J3,3Xl,3(3) 
+	 J4,lX2,1(3) + J4,2X2,2(3) + J4,3X2,3(3) + Jsx(4) 
+	 J6fl(S) + J7fl(6) + JSf2(S) + J9 f 2(6) 
+	 Jl0c r + JllPl + J12P2 + J13 ;(3) + b S (7.13) 
N. of egs. = 21 
10. Import Volumes:
 
using (S.3S), (S.SO), (S.14S), (S.147), and (S.llS) into
 
(S.171) gives:
 
lSS 
x(2) = K1 z + K2Y + K3,lX2,1(3) + K3,2 X2,2(3) 
+ K3,3X2,3(3) + K4f2(S) + KSf2(6) 
+ K6cr + K7P1 + K8P2 + K9 ~(3) + b9	 (7.14 ) 
N. of eqs. = 21 
11. Foreign Currency Value of Imports:
 
This is a rewrite of (S.173):
 
m = L1x(2) + L1pm (7. lS)
 
N. of eqs. = 1 
12. Foreign Currency Value of Exports:
 
This is a rewrite of (S.17S):
 
e = M1X(4) + M1pe (7.16)
 
N. of eqs. = 1 
13. Change in the Balance of Trade: 
This	 is a rewrite of (S.177): 
6B = N1e - N2m (7.17) 
N. of eqs. = 1 
14. Basic Prices of Imports:
 
SUbstituting (S.138) into (S.137) gives:
 
P2 = P1pm + P2¢ + P3 t (2) + P4 s(3) + b10 (7.18 )
 
N. of eqs. = 21
 
lS. Export Prices Related to Basic Prices:
 
SUbstituting (S.142) into (S.141) yields:
 
pe = -~¢ + Q1P1 + Q2v(4) + Q3 ~(3) + b11 (7.19)
 
N. of eqs. = 21 
16. Model Consumer Price Index:
 
Using (S.146), and (S.148) into (S.178) gives:
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~(3) = R1,lP1 + R1,2P1 + R1,3 P1 + R2 ,lP2 
+	 R2,2P2 + R2,3 P2 + b12 (7.20) 
N. of egs. = 1 
17. Model Capital Goods Price Index: 
This	 is a rewrite of (5.179): 
~(2) = Sl 'IT (7.21) 
N. of egs. = 1 
18. Real Household Expenditure:
 
This is a rewrite of (5.119)
 
c r = 0lc - t:(3) (7.22)
 
N. of egs. = 1 
19. Real Private Investment Expenditure:
 
This is a rewrite of (5.161):
 
i r = i - t:(2) (7.23)
 
N. of egs. = 1 
20. Money Wages:
 
This is a rewrite of (5.183):
 
P22,1 = T1 t;(3) + ~f(22,1) (1) + T2 f (22,1) (ind)
 
+ T3 f (22,1) (occ) + f (22,1) (o/i)	 (7.24) 
N. of egs. = 63 
21. Ratio of Real Private Investment to Real Consumption 
Expenditure: 
This is a rewrite of (5.182): 
(7.25) 
N. of egs. = 1 
22. Aggregate Employment: 
This is a rewrite of (5.180): 
lS7 
1 = U1 A (7.26) 
N. of eqs. = 1 
23. Aggregate Capital stock:
 
This is a rewrite of (S.181):
 
k(O) = VI K(O) (7.27)
 
N. of eqs. = 1 
24. Foreign Currency Export Prices:
 
This is a rewrite of (S.117):
 
pe = W1X (4) + fe (7.28)
 
N. of eqs. = 21
 
2S. Investment Budget:
 
This is a rewrite of (S.lS9):
 
Xli = X27T + X2Y (7.29) 
N. of eqs. = 1 
26. Rates of Return on Capital: 
This is a rewrite of (S.lS6): 
reO) = Y1P22,2 - Yl7T (7.30) 
N. of eqs. = 21 
27. Aggregate Consumer BUdget for Each Income Group: 
Using (S.66), (S.73), and (S.7S) into (S.11S) gives: 
cd = Zldz + Z2dP22,1 + Z3dP22,2 + Z4dP22,3 
- ZSdsd + b13d (7.31) 
d = 1,2,3, N. of eqs. = 3 
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TABLE 7.1 
Vector Variables in the Reduced System 
vector 
Variables 
7T 
~(3) 
P22,1 
P22,2 
P22,3 
y 
K(O) 
r (0) 
f(2) 
Dimension
 
21
 
21
 
21 
1 
63 
21 
21 
21 
21 
21 
21 
1 
1 
5 
Typical 
Element 
1Tj 
p(il) (0) 
P(i2) (0) 
P(22,1,m)j (1) 
P(22,2)j(1) 
P(22,3)j(1) 
f 23 ,j (1) 
Yj 
kj (0) 
rj (0) 
Definition 
E~ices of capital units 
Basic prices of 
domestic commodities 
Basic prices of 
imported commodities 
Model index of consumer 
prices 
Occupation-industry 
wage rates 
Rentals on capital 
Rentals on agricultural 
land 
Shift terms associated 
with the price of other 
costs 
Capital creation by 
using industry 
Current capital stocks 
Current rates of return 
on fixed capital 
Economy-wide expected 
rate of return on 
capital 
Aggregate real private 
investment 
Exogenous investment 
terms 
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Table 7.1 (continued) 
vector 
Variables 
x (2) 
m 
e 
t(2) 
v (4) 
f(22,1) (1) 
f (22,1) (ind) 
Dimension 
1 
21 
1 
21 
1 
21 
1 
1 
21 
21 
1 
1 
1 
21 
Typical 
Element 
x (r2) (0) 
t(i2,0) 
v(i1,4) 
f(22,1)j(1) 
Definition 
Real aggregate 
household expenditure 
Aggregate imports by 
commodity 
Foreign currency value 
of imports 
C.l.F. foreign currency 
import prices 
Foreign currency value 
of exports 
F.O.B. foreign currency 
export prices 
Change in the balance 
of trade 
The exchange rate, Cr$ 
per US$ 
Ad valorem tariffs 
Specific export tax or
 
subsidy terms
 
Aggregate private 
investment expenditure 
Model capital-goods 
price index 
General wage shift 
variable 
Variable used for 
simulating the effects 
of changes in the wages 
payable by particular 
industries relative to 
other industries 
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Table 7.1 (continued) 
vector 
Variables 
f (22 , 1) (occ) 
f(22,1) (o/i) 
k(O) 
Dimension 
3 
63 
1 
1 
1 
21 
1 
21 
Typical 
Element 
f(22,1,m) (1) 
f (22, 1,m) j (1) 
f(i1)e 
Definition 
Variable used in 
simulations involving 
changes in occupational 
wage relativities 
Variable allowing 
changes in both 
occupational and 
industrial wage 
relativities 
Ratio of real private 
investment expenditure 
to real household 
consumption expenditure 
Aggregate employment 
Aggregate capital stock 
Shifts in foreign 
export demands 
Aggregate residual 
value (income less 
consumption) in each 
income group, d=1,2,3 
(b1)j is a function of 
a·(2) a.·(2)
J ' 1.J ' 
a(is)j(2), a(r1)(is)j2, 
t(is,j2) and v(is,j2) 
for i,r=1, ... ,21 and 
s=1,2 
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Table 7.1 (continued) 
vector 
Variables Dimension 
Typical 
Element Definition 
21 (b2)j is a function of 
a(r1)(is)j1, t(is,j1) 
and v(is,j1) for 
i,r=1, ... ,21 and s=1,2, 
and of all the 
technical change 
variables affecting 
industry jls production 
function, i.e., the 
variables on the RHS of 
(5.133) 
21 (b3d)t is a function of 
a(is)d(3), aid(3), 
a(r1) (is)d3, t(is,d3), 
and v(is,d3) for 
i,r=1, ... ,21 and s=1,2; 
d=1,2,3 
21 (b4d)t is a function of 
a(is)d(3), aid(3), 
a(r1) (is)d3, t(is,d3), 
and v(is,d3) for 
i,r=1, ... ,21 and s=1,2; 
d=1,2,3 
3 (b5)m is a function of 
a(22,1,q)j(1), aj(l), 
a22,j(1), a(22,V)j(1) 
for q=1,2,3, j=1, ..• ,21 
and v=1,2,3 
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Table 7.1 (continued) 
Vector Typical 
Variables Dimension Element 
21 
21 
ba 21 (ba)r 
Definition 
(b6)j is a function of 
a . (1) a22' (1)J ' , J ' 
a (22 , v) j (1) and 
a(22,1,q)j (1) for 
v,q=1,2,3 
(b7)j is a function of 
a·(l) a22·(1)J ' , J ' 
a(22,V)j(1) and 
a(22,1,q)j(1) for 
v,q=1,2,3 
(ba)r is a function of 
a' (k) a" (k)
J ' J.J ' 
a(is)j(k), t(is,jk), 
v(is,jk) and 
a(t1) (is)jk for 
j=1, •.• ,21; k,s=1,2 and 
i,t=1, ... ,21. It is 
also a function of 
a(r1) (i1)4, 
a (r1) (is) d3, and 
a(r1) (is)k for 
i=1, ... ,21; s=1,2 and 
k=5,6 
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Table 7.1 (continued) 
Vector 
Variables Dimension 
Typical 
Element Definition 
bg 21 (bg)r is a function of 
aj (k), arj (k) , 
a(rS)j(k), t(rs,jk), 
v(rs,jk) and 
a(t1) (rs)jk for 
j,t=l, ... ,21, and 
k,s=1,2 
21 (b10)i is a function of 
v(i2,O) 
21 (b11)i is a function of 
a (r1) (i1) 4 and t ( i 1 , 4 ) 
for r=1, •.. ,21 
1 b12 is a function of 
a(r1) (is)d3, t(is,d3), 
v(is,d3) for 
i,r=1, ... ,21, s=1,2, 
and d=1,2,3 
1 b13d is a function of 
a·(1)J ' a22·(1), J ' 
a(22,V)j(1), and 
a (22,1, q) j (1) for 
q,v=1,2,3, and 
. j=1, ... ,21; d=1,2,3 
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NOTES 
1.	 8967 original variables are used in the construction of the 301 
composite variables. 
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CHAPTER 8 
CONCLUSION 
The way in which we suppose the 
increase in aggregate demand to be 
distributed between different com­
modities may considerably influ­
ence the volume of employment. 
John Maynard Keynes, The General 
Theory of Employment, Interest. 
and Money. 
In constructing a model for the Brazilian economy, among the 
various types of model, a multisectoral model was chosen. And as so, 
the input-output framework was considered as the best kind of 
approach to be used in the construction of this kind of model. 
The next decision to be faced was what kind of multisectoral 
model should be built. As was seen in Chapter 2, using input-output 
analysis, one can construct input-output models, dynamic 
input-output models, static-linear programing models, dynamic 
optimizing models, and economy-wide models. The choice was to 
construct a general purpose economy-wide model. 
still, another decision arises: should the economy-wide model 
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be constructed such that its solutions are to be given in levels or 
in growth rates (Johansen-type model). The decision was in favor of 
a model solved for growth rates. 
An advantage of a model solved for growth rates over a model 
solved for levels is that the former can be solved only with matrix 
algebra, while the latter is usually a non-linear system and each 
model requires its own solution algorithm. In this way, it is easier 
to shift between exogenous and endogenous variables in the model 
solved for growth rates. 
In constructing a general purpose economy-wide multisectoral 
model for the Brazilian economy, the ORANI model for the Australian 
economy (see DPSV, 1982) was chosen as the starting point and was 
modified in a way that it can reflect and can be used to study the 
Brazilian reality. The main differences between both models are that 
in the Brazilian model: 
a)	 A special treatment is giving for the government sector~ 
b)	 The demand for household consumption is broken down by 
different income groups, and an equation linking the 
workers income with their expenditure is introduced~ 
allowing in this way for the study of income distribution 
problems~ 
c)	 An industry by industry framework is used, opposing to an 
industry by commodity framework used in the ORANI model~ 
d)	 Prices are assumed to be formed through a mark-up price 
theory, while the ORANI model assumes that prices are 
formed by maximizing profits. 
Given the above choices about specifications for the Brazilian 
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model, it was constructed for: a) 21 industries; b) 3 types of 
primary factors: 3 categories of labor, fixed capital (building, 
plant, and machinery), and agricultural land; c) one type of other 
costs (production taxes, costs of holding liquidities, costs of 
holding inventories, and other miscellaneous production costs); d) 2 
sources of products (domestic and imported); e) 6 types of product 
use (inputs to current production, inputs to capital formation, 
commodity flows to household consumption, exports, government 
demands, and other demands); and f) 3 income groups. The model also 
presents a detailed specification for trade margins and taxes. 
Concerning the data base needed for the estimation of the 
coefficients and parameters, there have been a great improvement in 
the collection and pUblication of data, allowing in this way for the 
construction of a model complex as the one presented in this work, 
however, much more need to be done. 
Looking at the basic input-output data used in the estimation 
of parameters and coefficients in the model one can see that they 
refer to the 1975 input-output data for the Brazilian economy (see 
IBGE, 1984b). This shows that improvements need to be done in the 
updating system of the input-output data, as this kind of data are 
the main core of the model being constructed here. 
Improvements also need to be made in the estimation of the 
coefficients and parameters in the model, as some of the 
coefficients and parameters are best guesses of the author (based in 
the characteristics of the Brazilian economy and of the model 
constructed here), and some were estimated based in secondary 
sources of information. 
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In conclusion, what is needed is an improvement in the quality 
and the quantity of data used in the model. It is expected that this 
kind of improvement will occur as the need for this kind of data 
arise, and as the Brazilian institutions responsible for data 
collection improve their process of collection and presentation of 
data. 
A discussion of problems related to some of the specifications 
used in the ORANI model, and that also apply to the Brazilian model, 
is presented in Chapter 8 of DPSV (1982), and the reader is referred 
to this work for further details. 
The model constructed here can be expanded and improved in a 
series of way, such as: 
a) It can be expanded to give results at the regional level 
(see DPSV, 1982, Dixon and Parmenter, 1980, Liew, 1982, and 
Parmenter, Pearson, and Jagielski, 1985), a highly desirable 
quality due to the great disparities among regions in 
Brazil; 
b)	 It can be integrated with a macroeconometric model, in such 
a way that the influence of monetary over real variables can 
be studied (see Cooper and McLaren, 1980 and 1981, and 
Powell, 1981); 
c)	 And it can also be combined with a demographic model, such 
that variations in the labor supply, and their impact over 
other economic variables can be studied (see DPSV, 1982). 
The model presented in this work represents the first effort of 
constructing a general purpose economy-wide multisectoral model for 
the Brazilian economy that can be used in the planning process. The 
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problems and critics of this model are yet to come, and they will 
probably appear only when the first results for this model will come 
out of a computer. This is expected and accepted as a way to improve 
a job just started in this dissertation. 
It is the hope of the author that the model constructed here 
can be used to better understand the Brazilian reality and problems. 
And as so, it can be used in the process of solving the problems and 
disparities faced by the Brazilian people. 
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APPENDIX A
 
METHODOLOGY USED IN THE CONSTRUCTION OF THE
 
INPUT-OUTPUT DATA USED IN THE MODEL
 
A.1. Introduction 
The objective of this Appendix is to present the methodology 
used in the construction of the input-output data used in the model. 
It will start with a discussion of the source of data and an 
overview of how the data were adjusted to meet the needs of this 
work. After which, the process used in the construction of each 
matrix presented in Figure 6.1 will be discussed (the value of these 
matrices are presented in Table A.7). 
The input-output data used in the model are for the year 1975, 
the last year for which this kind of data were available. It was 
calculated by Funda9ao Instituto Brasileiro de Geografia e Estatis­
tica (IBGE, 1984b) and it is not yet pUblished. 
The IBGE matrices present the input-output relations in a 
commodity by industry framework~ They present 261 commodities and 
123 real and 4 dummy industries. 
The input-output matrices used here, from IBGE (1984b), are: 
a) Inputs to production and flows of goods to final demand 
matrix (Matrix 2) (285x149); 
b) Imported inputs to production and imported goods to final 
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demand matrix (Matrix 3) (262X148);1 
c) Net indirect taxes matrix (Matrix 4) (263X15); 
d) Trade margins matrix (Matrix 5) (263X15); 
These 4 matrices were the starting point to construct the 
matrices presented in Figure 6.1. 
The row and column labels of IBGE's Matrices 2, 3, 4, and 5, 
are presented respectively in Tables A.IA and A.IB, A.2A and A.2B, 
A.~A and A.3B, and A.4A and A.4B. 
As can be seen in those tables, and as mentioned above, the 
original IBGE matrices have 261 products, and 123 real and 4 dummy 
sectors (columns 125 to 128 in Tables A.IB and A.2B). Those were 
aggregated in such a way as to get 20 real products and sectors and 
1 dummy product and sector. 
The way the sectors were aggregated are presented in Table A.5. 
The products aggregation are presented in Table A.6. 
More adjustments were made to construct the matrices presented 
in Figure 6.1, but these will be discussed in the next sections that 
will present the way that each matrix was constructed. 
A.2. Adjustments on Matrix 2 
The adjustments made on Matrix 2 were as follows: 
a) The sector Supply of Scrap Iron and Recyclable residues 
(col. 128) has negative values for its inputs. To solve this 
problem, these values were distributed to the real sectors 
(col. 1 to 123) according to the proportion of these inputs 
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Row
 
Number
 
1
 
261
 
262
 
263
 
264
 
265
 
266
 
267
 
268
 
269
 
270
 
271
 
272
 
273
 
274
 
275
 
276
 
277
 
278
 
279
 
280
 
281
 
282
 
283
 
284
 
285
 
Source: 
IBGE 
Codes 
0101001 
6001001
 
6009020
 
7020001
 
7030001
 
7040001
 
7050001
 
7060001
 
7070001
 
7900000
 
8001020
 
8001030
 
8001040
 
8001050
 
8001060
 
8001000
 
8002010
 
8002020
 
8002030
 
8002000
 
8003000
 
8004001
 
8004002
 
8005000
 
8000000
 
9000000
 
IBGE (1984b) 
Table A.1A 
Row Labels of Matrix 2 
Description 
261 Products 
Imported products 
IPI (tax over industrialized products) 
ICM (tax over commodities) 
Subsidies to the product 
Duty on imported products 
ISS (tax over services) 
other indirect taxes 
Intermediate usage (total down rows 1 to 268) 
Wages of presidents, directors and managers 
Wages of administrative workers 
Wages of workers occupied in production 
Gratification paid to employees 
Share in profits 
Total of wages (total down rows 270 to 274) 
INPS (social security) 
FGTS (job-tenure guarantee fund) 
Other expenditures with employees 
Total down rows 276 to 278 
Self-employed 
Capitalist surplus 
Familiar surplus 
Subsidies to the activity 
Value added (sum of rows 275, and 279 to 283) 
Total production (sum of rows 269 and 284) 
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Column
 
Number
 
1
 
123
 
124
 
125
 
126
 
127
 
128
 
129
 
130 
131 
132 
133 
134 
135
 
136
 
137
 
138
 
139
 
140
 
141
 
142 
143
 
144
 
145
 
146
 
147
 
148 
149 
Source: 
IBGE 
Code 
01010 
56010
 
59000
 
60011
 
60012
 
60020
 
60030
 
71010
 
71020 
71030 
71040 
71050 
71000 
72010
 
72020
 
73010
 
73020
 
73030
 
73040
 
73000
 
74011 
74012
 
74010
 
74020
 
75010
 
79000
 
80000 
90000 
IBGE (1984b) 
Table A.1B 
Column Labels of Matrix 2 
Description 
123 Sectors 
Intermediate usage (total across cols 1 to 123) 
Financial (dummy) 
Machinery location (dummy) 
Enterprises 
Supply of scrap iron and recyclable residues 
Household consumption in the income group 
between 0 and 2 minimum wages 
Household consumption in the income group 
between 2 and 5 minimum wages 
Household consumption in the income group 
between 5 and 10 minimum wages 
Household consumption in the income group 
between 10 and 20 minimum wages 
Household consumption in the income group 
with more than 20 minimum wages 
Total of household consumption (total across 
cols. 129 to 133) 
Non-monetary consumption (dummy) 
Personal consumption (dummy) 
Government - General Administration 
Government - Health and Social Security 
Government - Education 
Government - Defense 
Government - Total (total across cols. 137 to 
140) 
Gross Fixed Capital Expenditure (GFCE) in 
machinery and equipments 
GFCE in other items 
Total GFCE (total across cols. 142 and 143) 
variation in inventories 
Exports of goods and services 
Final demand (sum of cols. 134, 135, 136, 141, 
144, 145, and 146) 
Total production (sum of cols. 124, 125, 126, 
127, 128, 147, and 149), rows 1 to 261. 
Errors and omissions 
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Table A.2A 
Row Labels of Matrix 3 
Row IBGE Description 
Number Code 
1 .0101001 
261 Products 
261 6001001 
262 6009020 Imported products (total down the 261 rows)* 
*	 The values of this row are the same as the values presented in row 
262 of Matrix 2. 
Source: IBGE (1984b) 
Table A.2B 
Column Labels of Matrix 3 
Column IBGE Description 
Number Code 
1 01010 
Same labels as columns 1 to 145 in Matrix 2 
145 74020 
146 79000 Final demand of imports (sum of co1s. 134, 135, 
136, 141, 144, and 145) 
147 80000 Total of imports (sum of co1s. 124, 125, 126, 
127, 128, 146, and 148) 
148 90000 Errors and omissions 
Source: IBGE (1984b) 
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1 
Table A.3A 
Row Labels of Matrix 4 
Row IBGE Description 
Number Code 
0101001 
261 products 
261 
262 
263 
6001001 
6009020 
7000000 
Imported products 
Total of net indirect taxes 
262 rows)* 
(total down the 
* This total refers to the sum of rows 263 to 268 of Matrix 2. 
Source: IBGE (1984b) 
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Column IBGE 
Number ' Code 
1 04000
 
2 05000
 
3 10000
 
4 40000
 
5 42010
 
6 51000
 
7 53010
 
8 54000
 
9 55000
 
10 60000
 
11 71000
 
12 73000
 
13 74010
 
14 75010
 
15 81000
 
Table A.3B 
Column Labels of Matrix 4
 
Description* 
Agriculture (cols. 1 to 10)
 
Mining (cols. 11 to 14)
 
Transformation industry (cols. 15 to 105 and
 
123)
 
Public utilities services (cols. 106 and 107)
 
civil construction (col. 108)
 
Trade and transport (cols. 109 to 114)
 
Communications (col. 115)
 
Finance (cols. 116 and 117)
 
Services (cols. 118 to 122)
 
Dummies (cols. 125 to 128)
 
Household consumption (col. 134)
 
Government (col. 141)
 
GFCE (col. 144)
 
Exports (col. 146)
 
Total (sum across cols. 1 to 14 plus cols. 136
 
and 145 in Matrix 2)
 
*	 The reference of columns between parenthesis refers to the 
correspondence of the sectors presented here and the ones shown 
in Matrix 2. 
Source: IBGE (1984b) 
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Table A.4A
 
Row Labels of Matrix 5
 
Row IBGE Description 
Number Code 
1 0101001 
261 products 
261 6001001 
262 6009020 Imported products 
263 5102001 Total of trade margins 
rows) * 
(total down the 262 
* The value of this row correspond to the values presented in row 
244 of Matrix 2. 
Source: IBGE (1984b) 
Table A.4B 
Column Labels of Matrix 5 
Column IBGE Description 
Number Code 
1 04000 
Same as columns 1 to 15 in Matrix 4 
15 81000 
Source: IBGE (1984b) 
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Table A.5
 
Sector Aggregation
 
Sector Sector Name Range of IBGE Codes 
Number Columns 
1 Agriculture 1- 10 01010, 01020, 02020, 02030, 02040, 
02050, 02910, 03010, 03020, 04990 
2 Mining 11- 14 05010, 05020, 05030, 05040 
3 Non-Metallic 15- 20 10010, 10020, 10030, 10040, 10050, 
Minerals 10910 
4 Metallurgy 21- 31 11011, 11012, 11020, 11031, 11032, 
11040, 11050, 11060, 11070, 11080, 
11910 
5 Machinery .32- 39 12010, 12020, 12030, 12040, 12050, 
12060, 12070, 12080 
6 Electrical 40- 47 13010, 13020, 13030, 13040, 13050, 
Equipment 13060, 13070, 13080 
7 Transport 48- 53 14010, 14020, 14030, 14040, 14050, 
Equipment 14910 
8 Wood Prod. 54- 57 15010, 15020, 16010, 16020 
9 Paper Prod. 58- 60 17010, 17020, 17030 
10 Rubber, 61- 63 18010, 18020, 19990, 23010, 23020 
Leather and and 
Plastics 76-77 
11 Chemicals 64- 73 20010, 20020, 20031, 20032, 20040, 
20050, 20060, 20070, 20080, 20910 
12 Cosmetics / 74- 75 21990, 22990 
Pharmaceut. 
13 Textiles, 78- 84 24010, 24020, 24030, 24040, 24910, 
Clothing and 25010, 25020 
Footwear 
14 Food, 85-102 26010, 26020, 26030, 26040, 26050, 
Beverages, 26076, 26080, 26090, 26100, 26110, 
and Tobacco 26120, 26130, 26140, 26150, 26910, 
27010, 27020, 28990 
15 printing 103-104 29010, 29020 
16 Other Ind. 105 and 30990, 56010 
Products 123 
17 Public 106-107 40010, 41010, 53010 
utilities and 115 
18 civil Const. 108 42010 
19 Trade and 109-114 51010, 51020, 52010, 52020, 52030, 
Transport 52040 
20 Services 116-122 54010, 54020, 55010, 55021, 55022, 
55030, 55040 
21 Dummy 125-127 60011, 60012, 60020 
Source: IBGE (1984b) 
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Table A.6 
Product Aggregation 
Product Product Range of IBGE Codes 
Number Name Columns 
1 Agriculture 1- 28 0101001, 0101002, 0101003, 0101091, 
0102001, 0201001, 0202001, 0203001, 
0204001, 0205001, 0205002, 0206001, 
0291001, 0291002, 0291003, 0291004, . 
0291005, 0291006, 0291007, 0291008, 
0291091, 0301001, 0301002, 0302001, 
0302002, 0303001, 0303091, 0410001 
2 Mining 29- 33 0501001, 0501091, 0502092, 0503001, 
0504001 
3 Non-Metallic 34- 42 1001001, 1002001, 1002002, 1002091, 
Minerals 1003001, 1004001, 1005091, 1005102, 
1091091 
4 Metallurgy 43- 72 1101191, 1101206, 1101207, 1102020, 
1102021, 1102022, 1102023, 1102024, 
1102025, 1102026, 1102027, 1102028, 
1102029, 1103101, 1103201, 1104001, 
1104002, 1104091, 1105002, 1105003, 
1105091, 1106001, 1106091, 1107001, 
1108001, 1191001, 1191002, 1191003, 
1191007, 1191091 
5 Machinery 73- 86 1201001, 1202001, 1202002, 1202091, 
1203001, 1204001, 1204002, 1204091, 
1205001, 1206001, 1206002, 1207001, 
1207002, 1208001 
6 Electrical 87-101 1301001, 1301002, 1301091, 1302001, 
Equipment 1303001, 1304001, 1305001, 1305002, 
1305003, 1306001, 1306002, 1307001, 
1307002, 1308001, 1308002 
7 Transport 102-113 1401001, 1402001, 1403001, 1403002, 
Equipment 1404001, 1404002, 1404003, 1405001, 
1405002, 1405003, 1491001, 1491002 
8 Wood 114-120 1501101, 1501201, 1502001, 1502002, 
Products 1502003, 1601001, 1602001 
9 Paper 121-126 1701001, 1702001, 1702002, 1702091, 
Products 1703001, 1703091 
10 Rubber, 127-130 1801001, 1802001, 1802002, 1999001, 
Leather and and 2301001, 2302001, 2302002, 2302003, 
Plastics 168-172 2302091 
11 Chemicals 131-163 2001001, 2001002, 2001003, 2001092, 
2002001, 2003101, 2003102, 2003103, 
2003104, 2003105, 2003106, 2003107, 
2003193, 2003203, 2003204, 2003209, 
2004092, 2005001, 2005002, 2005003, 
2005004, 2005005, 2006001, 2006008, 
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Table A.6 (continued) 
Product Product 
Number Name 
11 Chemicals 
12	 Cosmetics / 
Pharmaceut. 
13	 Textiles, 
clothing and 
Footwear 
14	 Food, 
Beverages, 
and Tobacco 
·15 printing 
16 other Ind. 
Products 
17 Public 
utilities 
18 civil Const. 
19 Trade and 
Transport 
20 Services 
21	 Dummy 
Source: IBGE (1984b) 
Range of
 
Columns
 
164-167
 
173-191
 
192-227
 
228-232 
233-239 
and 261 
240-241 
and 248 
242 
243 and 
245-247 
249-260 
IBGE Codes 
2006010, 2006011, 2007001, 2007002,
 
2008001, 2008002, 2091001, 2091002,
 
2091092
 
2199001, 2199002, 2299001, 2299002
 
2401101, 2401102, 2401201, 2402001,
 
2402002, 2402003, 2402004, 2403001,
 
2403002, 2404001, 2404002, 2491001,
 
2491002, 2491003, 2491006, 2491009,
 
2501001, 2501003, 2502091
 
2601001, 2602001, 2603001, 2604001,
 
2605001, 2605002, 2606001, 2607101,
 
2607104, 2607191, 2608001, 2608002,
 
2608003, 2608004, 2609001, 2610001,
 
2610002, 2610091, 2611001, 2611002,
 
2611093, 2612001, 2613001, 2613002,
 
2614001, 2614002, 2614003, 2615001,
 
2691001, 2691091, 2701101, 2701201,
 
2701301, 2702001, 2801001, 2802001
 
2901001, 2901002, 2901004, 2902001,
 
2902005
 
3099001, 3099091, 3100011, 3100012,
 
3100013, 3100014, 3100015, 6001001
 
4001001, 4101001, 5301001
 
4201001
 
5101001, 5201001, 5202001, 5204002
 
5401001, 5402001, 5501001, 5502001,
 
5502002, 5503001, 5503002, 5503003,
 
5503004, 5503005, 5503006, 5504001
 
Row of zeros as inputs to other
 
products. Only element = 0 refers
 
to the demand of this product by
 
"other" demands.
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in the real sector. The value of self-employed was 
distributed according to the distribution of the inputs; 
b) A dummy sector including columns 125 (Financial, dummy), 126 
(Machinery Location, dummy), and 127 (Enterprises) was 
created. The new sector has a negative value for the 
capitalist surplus. This value was then allocated to the 
vector of "other demands" (to be created), and those sectors 
start to have positive production value, instead of a zero 
value; 
c)	 The final demand Personal Consumption (dummy), col. 136, was 
distributed to the final demand of Household Consumption 
(co1s. 129 to 134) according to the proportion of these 
goods in the consumption of the different household classes 
of	 income; 
d)	 The following columns of Matrix 2 were not taken in 
consideration when constructing the matrices presented in 
Figure 6.1: 135 (Non-Monetary Consumption), 145 (Variation 
in Inventories), and 149 (Errors and Omissions). 
A.3. Adjustments on Matrix 3 
The adjustments made on Matrix 3 were as follows: 
a) A dummy sector including columns 125, 126 and 127 was 
created; 
b) Idem to item (c) in section A.2; 
c) The following columns of Matrix 3 were not taken into 
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consideration when constructing the matrices presented in 
Figure 6.1: 135 (Non-Monetary Consumption), 145 (Variation 
in Inventories), and 148 (Errors and Omissions) . 
Matrix A1 (A2) is derived by aggregating the sectors and 
products of the adjusted Matrix 2 (3) according to, respectively, 
the aggregations presented in Tables A.5 and A.6. Row 21, Oummy 
product, is filled with zeros. 
Matrix C1 (C2) is derived from rows 1 to 261 of Matrix 2 (3) 
that are aggregated according to Table A.6, and from columns 129 to 
133 in this matrix. Those columns are aggregated in three columns as 
follows: 
a) Column 1, household consumption in the income group between 
o and 5 minimum wages, is the result of the aggregation of 
columns 129 and 130; 
b) Column 2, household consumption in the income group between 
5 and 20 minimum wages, is the result of the aggregation of 
columns 131 and 132; 
c) Column 3, household consumption in the income group with 
more than 20 minimum wages, corresponds to column 133. 
Vector 01 (02) is derived from rows 1 to 261 of Matrix 2 (3) 
that are aggregated according to Table A.6, and from column 141 in 
this matrix. 
Vector E1 has rows 1 to 20 filled to zero, row 21 has the value 
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discussed in section A.2, item (b). 
vector Fl is derived from rows 1 to 261 of Matrix 2 that are 
aggregated according to Table A.6, and from column 146 in this 
matrix. 
Matrices Gl,19, and G2,19 are derived from IBGE's Matrix 5, 
while matrices Gl,22 and G2,22 are derived from Matrix 4. 
To derive matrix Gl,19 (Gl,22)' the rows of Matrix 5 (4) are 
aggregated according to Table A.6, the columns of those matrices are 
transformed into new columns, as follows: 
a) Column 1: becomes column 1; 
b) Column 2: becomes column 2; 
c) Column 3: is to be disaggregated into columns 3 to 16 
according to the proportions derived from columns 3 to 16 
in matrix AIr i. e. , each element in a row of columns 3 to 16 
in matrix Al is divided by the row sum of those columns. 
d) Column 4: becomes column 17; 
e) Column 5: becomes column 18; 
f) Column 6: becomes column 19; 
g) Column 7: is added to column 17; 
h) Column 8 : becomes column 20; 
i) Column 9: is added to column 20; 
j) Column 10: becomes column 21. 
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To derive matrix G2,19 (G2,22) one first constructs a 
"distribution" matrix from matrix A2 as follows: 
a) For columns 1, 2, and 17 to 21: divide the ijth element of 
matrix A2 by the sum of jth column; 
b) For columns 3 to 16: divide the ijth element of matrix A2 by 
the sum allover those columns. 
Then, one uses row 262 (imported products) of Matrix 5 (4) and 
the values of the "distribution" matrix to construct matrix G2 ,19 
(G2,22). The process works in the following way: 
a) Column 1 of row 262 is disaggregated according to the values 
of column 1 in the "distribution" matrix; 
b) Column 2 is disaggregated according to the values of column 
2 ; 
c) Column 3 is disaggregated according to the values of columns 
3 to 16; 
d) Columns 4 and 7 are added together and the resulting· value 
is disaggregated according to the values of column 17; 
e) Column 5 is disaggregated according to the values of column 
18; 
f) Column 6 is disaggregated according to the values of column 
19; 
g) Columns 8 and 9 are added together and the resulting value 
is disaggregated according to the values of column 20; 
h) Column TO is disaggregated according to the values of column 
21. 
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A.6. Derivation of Matrices B1~~~1,19~2,19~1,22'and H2,22 
The matrices referring to capital formation are constructed by 
using the investment matrix (20X20) constructed for the year of 1970 
by Bonelli and da Cunha (1981), and lBGE's Matrices 2, 3, 4, and 5. 
Before one can use the investment matrix, one needs to adjust 
this matrix to characteristics of the model being developed here. 
The adjustments are as follows: 
a) For the rows one has: 
Bonelli and da Cunha (1981) Brazilian Model 
Row Becomes Row 
1 1 
4 4 
5 5 
6 6 
7 7 
8 8 
15 16 
17 18 
18 20 
20 19 
All the other rows in the Brazilian model are filled with 
zeros. 
b) After the rows were adjusted, the columns of this adjusted 
matrix were adjusted in the following way: 
1) Columns 1 to 14: no changes; 
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2) Column 15: 64.71% of the value of each element in this 
column goes to a new column 15, 35.29% goes to column 16; 
3) Column 16: becomes column 17; 
4) Column 17 : becomes column 18; 
5) Column 18 : 1.77% of the value of each element in this 
column is added to column 17, 98.23% goes to column 20; 
6) Column 19: 83.63% of the value of each element in this 
column goes to column 19,16.37% is added to column 17; 
7) Column 20: it is added to column 19; 
8) A new column 21, filled with zeros, is created. 
The new adjusted investment matrix (2lx2l), created according 
to the procedure above, is used to distribute the values of GFCE 
that are presented in Matrices 2, 3, 4, and 5. 
To do so, the adjusted investment matrix is used	 to construct a 
i th"distribution" matrix by dividing each element of the row by the 
i thsum of the row. 
Matrix Bl (B2) is constructed by first aggregating the rows of 
column 144 in Matrix 2 (3) according to Table A.6 and then 
distributing the values of each element of the aggregated column 144 
according to the "distribution" matrix. 
Matrix Hl,19 (Hl,22) is constructed by first aggregating the 
rows of column 13 in Matrix 5 (4) according to Table A.6 and then 
distributing the values of each element of the aggregated column 13 
according to the "distribution" matrix. 
To construct H2,19 (H2,22) one first distribute the values of 
imports presented in row 262, column 13, of Matrix 5 (4) according 
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to the proportions derived from the aggregated column of GFCE in 
Matrix 3, i. e., the share of each element in the aggregated column 
of GFCE in the column total. Then, the resulting vector has the 
values of each of its rows distributed according to the 
"distribution" matrix. 
A.7. Derivation of Matrices Il,19L-12,19L-11,22' and 12,22 
The derivation of matrices Il,19, 12,19' Il,22' and 12 ,22 
starts by distributing, respectively, the value of row 244 (trade 
margins) and the sum of rows 263-268 (indirect taxes) of column 135 
(personal consumption, dummy) in Matrix 2 to column 11 (household 
consumption) in Matrices 5 and 4. Those values are distributed 
according to the participation of the i th element of column 11 in 
the sum of this column (rows 1 to 262). 
Matrix Il,19 (Il,22) is constructed by aggregating the adjusted 
column 11 of Matrix 5 (4) according to Table A.6 and then, 
distributing the resulting column to the proportions derived from 
matrix Cl' i. e., the ijth element of Matrix Cl is divided by the 
sum of the i th row. 
Matrix 12,19 (I2,22) is constructed by distributing the value 
of imports (row 262) in column 11 of Matrix 5 (4) according to the 
proportions derived from matrix C2, i. e., the ijth element of 
matrix C2 is divided by the sum allover this matrix. 
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A.8. Derivation of vectors Jl,19~2,19~1,22' and J2,22 
vector Jl,19 (Jl,22) is constructed by aggregating column 12 of 
Matrix 5 (4) according to the procedure presented in Table A.6. 
Vector J2,19 (J2,22) is constructed by distributing the value 
of imports (row 262) in column 12 of Matrix 5 (4) according to the 
proportions derived from vector D2' i. e., the i th element of vector 
D2 is divided by the vector sum. 
A.9. Derivation of Vectors Ll,19 and Ll,22 
vector Ll,19 (L2,19) is derived by aggregating column 14 of 
Matrix 5 (4) according to the procedure presented in Table A.6. 
A.lO. Derivation of Vector z£ 
To construct vector Z2 one makes use of the adjusted lBGE's 
Matrices 2 and 3. From Matrix 2 one uses row 266 (duty on imported 
products), and from Matrix 3 one uses rows 1 to 261. The following 
columns are used from both matrices: columns 1 to 123, 125 to 127, 
129 to 133, 141, and 144. 
From Matrix 3, a "distribution" matrix is constructed by 
dividing the ijth element of the selected rows and columns by the 
sum of the jth column. The "distribution" matrix is then used to 
construct a "duty on imported products matrix" by distributing the 
190 
jth element, of the selected columns, of row 266 of Matrix 2, 
according to the "distribution matrix". 
vector Z2 is constructed by adding the columns of the "duty on 
imported products matrix" and aggregating the rows of the resulting 
sum vector according to Table A.6. 
A.ll. Derivation of Matrices M, N, P, and Q 
Matrix M is derived by making,use of the input-output data 
(IBGE's Matrix 2), the 1980 Industrial (see IBGE, 1984a) and 
Agricultural (seeIBGE, 1983) Brazilian Census, and the 1975 
National Accounts (see Con;untura Economica, June, 1984).2 
The steps used in the construction of matrix M are as follows: 
1)	 The value of gratification paid to employees (row 273) and 
share in profits (row 274) are distributed to rows 270 to 
272 (wages) according to the participation of ijth element 
of these rows in the sum of the jth column (rows 270 to 
272) ; 
2) For the non-agricultural sectors, the value of self-employed 
(row 280) is distributed to rows 271 and 272 (wages) 
according to the participation of the ijth element of these 
rows in the sum of the jth column (rows 271 and 272); 
3) The columns in rows 270 to 272, 280, 281, and 282 are 
aggregated according to Table A.5; 
4) Using data from the 1980 Agricultural Census, one arrives to 
the following procedures for the agricultural sector (sector 
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1) : 
a) The sum of the incomes presented in rows 270 to 272 in 
the agricultural sector are assigned to the workers in 
income group 1 (row 1 of matrix M); 
b) Row 280 (self-employed) is assigned to the workers in 
income group 1; 
c) 77.80% of the familiar surplus (row 282) is assigned to 
the works in income group 1; 
d) 22.20% of row 282 is assigned to the works in income 
group 2 (row 2 of matrix M) ; 
5)	 Using data from the 1980 Industrial Census, for the 
industrial sectors (sectors 2 through 16), the adjusted 
values in row 270 are assigned to the workers in income 
groups 1, 2, and 3 (the same is true for rows 271 and 272); 
6) For the non-agricultural and non-industrial sectors (sectors 
17 through 21), the weighted average of the distribution of 
the incomes in the industrial sectors is used as a proxy to 
distribute the values in rows 270 through 272 to the workers 
in income groups 1, 2, and 3. 
7) The value of the total income (the sum of wages, salaries, 
transfer payments, profits, etc.) should now be adjusted to 
be equal or greater than the total value of consumption in 
the different income groups (sum down the columns of 
matrices C1' C2' II 19' I2 19' II 22' and I2 22). The total
, "	 , 
income received by income group 1 should be equal to the 
consumption made in this income group, as it is assumed that 
the workers in income group 1 spend all of their earns in 
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consumption. The total of income received by income groups 2 
and 3 should be 1.575 greater than total consumption made in 
these income groups, the value of 1.575 is derived from the 
1975 national accounts. This adjustment is made by 
allocating part of the capitalist surplus (row 281) to the 
incomes of the different income groups. 
After matrix M· was· constructed, the remaining value of the 
capitalist surplus is distributed to vectors N, P, and Q according 
to the shares, respectively, of fixed capital, agricultural land and 
working capital in the total capital stock of each sector. The data 
for the agricultural sector (sector 1) comes from the 1980 
Agricultural Census, the data for the industrial sectors (sector 2 
through 16) comes from the 1980 Industrial Census, and the data for 
the non-agricultural and non-industrial sectors (sector 17 through 
21) is derived by using the values already allocated to the 
industrial sectors. 
The values of rows 279 (total down rows 276 to 278) and 283 
(subsidies to the activity) are aggregated according to Table A.5 
and are added to vector Q. 
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Table A.7 (continued) 
Matrix Az 
Sector 2 3 4 5 6 7 8 9 10 11 
Agriculture 105 0 0 1 1 0 (I 26 0 72 17 
2 Mining 0 9 86 93 6 2 9 1 6 2 24410 
3 Non-Metallic Min. 0 0 84 2 2 70 6 2 0 0 0 
4 Metallurgy 0 1 2 4561 691 1000 1330 16 6 9 116 
'5 Machinery 0 0 1 4 1348 179 300 0 0 (I 1 
6 Electrical Eq, 0 0 I 6 66 2238 31 0 0 0 3 
7 Transport Eq. 0 0 0 0 37 2 1328 0 (I 0 0 
8 Wood Products 0 (I 0 I) I) 1 2 12 0 0 (I 
9 Paper Products 0 0 B 0 I) 39 11 (I 282 38 109 
10 Rub ./LeaL/PI as. 0 0 (I (I 13 46 41 (I 1 196 17 
11 Chemicals 640 2 170 182 12 113 11 21 177 679 6875 
12 Cosfll./Pharm. 0 0 (I 0 0 0 0 0 0 (I 12 
13 Text./Cloth./Foot. (I 0 0 7 0 3 0 (I 2 139 12 
14 Food/Bev./Tobacco 30 (I 0 0 0 1 0 0 0 25 6 
15 Printing 0 0 2 (I 0 1 0 0 0 (I 0 
16 Other Ind. Prod. 0 0 I 6 20 2 0 (I '1 J. 1 1 
17 Public Utilities 0 (I (I (I (I (I 0 (I 0 (I 0 
18 Civil Construction 0 0 0 I) (I 0 0 0 0 0 0 
19 Trade and Transp. 55 1 57 325 101 151 147 6 56 106 947 
20 Services 0 0 0 0 0 0 (I (I 0 (I (I 
21 Dummy (I 0 0 (I 0 0 0 0 0 0 0 
Sector 12 13 14 15 16 17 18 19 20 21 
Agri culture 1 69 2918 (I (I 0 7 15 32 0 
2 Mining 0 0 3 (I 1 0 6 (I 0 0 
3 Non-Metallic "in. 0 (I 0 (I 2 0 292 0 2 0 
4 MetaIIurgy 0 0 2 49 117 130 2702 0 1 0 
5 Machinery 4 0 0 (I 327 43 42 (I 18 0 
6 Electrical Eq. 0 (I 0 0 148 26B 411 (I 81 (I 
7 Transport Eq. 0 0 0 0 23 12 2 1051 77 (I 
8 Wood Products 0 1 1 (I 0 0 36 (I 0 (I 
9 Paper Products (I (I 14 493 22 (I 0 18 7 2 
10 Rub ./LeaL/PI as. 0 12 1 0 16 0 61 10 0 0 
11 ChelRicals 531 270 136 0 62 0 62 385 28 0 
12 CosI./Pharm. 973 0 5 0 0 0 0 0 6 0 
13 Text./Cloth./Foot. 0 111 (I 0 7 0 0 15 (I 7 
14 Food/Bev./Tobacco 102 6 bBl 0 (I 0 0 142 69 0 
15 Pri nti ng 0 (I 0 1 (I (I (I 1 (I 30 
16 Other Ind. Prod. 0 2 0 12 85 I) 1 0 103 0 
17 Public Utilities 0 (I 0 0 (I 0 0 (I (I 0 
18 Civil Construction (I 0 0 0 0 0 (I (I (I 0 
19 Trade and Transp. 83 44 128 60 42 14 2HI 3899 22 5 
20 Services I) (I 0 I) 0 (I 0 153 146 0 
21 DUIllIllY (I 0 0 (I (I 0 (I 0 (I 0 
195 
Table A,? (continued) 
Matrix 61 ,1' 
Sedor 2 3 4 5 6 7 8 9 10 11 
Agriculture 261 0 6 51 0 0 131 7 7 322 
2 
3 
Mining 
Non-Metallic Min, 
0 
0 
121 
3 
23(1 
210 
223 
13 
2 
11 
3 
19 
2 
19 
1 
5 
5 
1 
3 
2 
4'l"Lu 
9 
4 "etallurgy 0 1 59 4680 1230 560 1243 102 15 36 147 
5 Machinery 22 0 67 200 465 55 246 23 34 32 106 
6 Electrical Eq. 0 0 0 10 125 642 130 0 0 3 0 
7 Transport Eq. 0 (I 0 2 29 2 756 Q Q Q Q 
8 Wood Products 0 0 4 22 41 42 52 611 47 9 17 
9 Paper Products 8 (I 85 27 10 27 10 10 612 44 49 
10 Rub •ILeaL IPI as. 10 (I 4 16 55 48 138 b4 4 295 29 
11 Chemicals 1801 49 153 341 50 52 78 65 91 538 1797 
12 CoslI./Pharm. 95 0 (I 1 (I 0 (I 0 (I 1 9 
13 Text./Cloth./Foot. 4 0 2 1 0 12 14 1 31 35 
14 Food/Bev./Tobacco 151 0 0 1 0 () (I 1 2 30 44 
15 Printing 5 (I 1 14 (I 2 (I 1 7 .I 1 [) 
16 Other Ind. Prod. 22 (I 1 20 16 5 1(1 2 7 5 19 
17 Public Utilities (I 0 (I 0 Q (I 0 0 0 0 0 
16 Civil Construction 0 (I 0 0 (I 0 0 (I (I (I (I 
19 Trade and Transp. (I 0 (I (I (I 0 0 (I (I 0 (I 
20 Services 0 0 0 0 (I (I (I (I 0 (I (I 
21 Dummy 0 (I 0 0 (I 0 0 (I (I (I (I 
Sector 12 13 14 15 16 17 18 19 20 21 
1 Agriculture (I 170 2194 0 1 (I 2 1 421 0 
2 Mining 3 1 33 (I 14 0 395 0 (I 0 
3 Non-Metallic "in. 27 0 36 (I 17 0 1671 6 23 4 
4 Metallurgy 23 19 277 27 314 0 5371 50 26 12 
5 Machinery 12 67 96 13 39 2 257 3 B 0 
6 Electrical EQ. 0 0 0 0 7b 84 617 88 32 35 
7 Transport Eq. 0 0 0 0 0 7 0 409 81 60 
8 Wood Products 1 27 11 1 26 (I 1627 1 6 (I 
9 Paper Products 92 70 275 412 43 1 (I 186 63 57 
10 Rub. !leat. IPlas. 31 187 57 7 ,) 90 8 260 444 26 27 
11 Chemical s 147 513 636 36 72 138 732 2799 152 894 
12 Coslll,/Pharl. 92 2 15 (I 0 1 0 0 47 9 
13 Text,/Cloth./Foot. 0 920 29 1 11 1 1 52 21 5 
14 Food/Bev,/Tobacco 32 2 1123 0 1 0 0 11 1777 1 
15 Printing 3 2 7 30 1 2 0 21 35 136 
16 Other Ind. Prod. 2 28 11 2 7 43 28 11 111 46 
17 Public Utilities (I (I (I 0 0 0 (I 0 (I (I 
18 Civil Construction (I (I (I (I (I (I 0 (I (I (I 
19 Trade and Transp. 0 0 0 (I 0 (I (I (I 0 0 
2(1 Services (I (I Q Q (I 0 (I 0 (I 0 
21 DumlY (I (I (I (I 0 (I (I (I 0 0 
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Table A.7 (continued) 
!'latrix 6,.22 
Sector 2 3 4 5 6 7 8 9 10 11 
2 
3 
Agri culture 
Mining 
Non-Metallic !'lin. 
1 
(I 
(I 
(I 
87 
(I 
-10 
126 
(I 
-84 
122 
(I 
-1 
1 
(I 
(I 
2 
(I 
-1 
1 
0 
-212 
1 
0 
-12 
3 
0 
-11 
'1 
L 
0 
-523 
233 
0 
4 
5 
Metallurgy 
Machinery 
0 
25 
0 
7 
(I 
6 
13 
18 
3 
43 
2 
5 
3 
22 
0 
2 
(I 
3 
0 
3 
0 
9 
6 
7 
EI ectrical Eq. 
Transport Eq. 
0 
(I 
0 
0 
0 
0 
(I 
(I 
0 
(I 
(I 
0 
(I 
0 
0 
0 
t) 
0 
(I 
0 
0 
(I 
8 Wood Products 12 () (I (I (I (I 0 0 (I (I () 
9 
10 
Paper Prodl!cts 
Rub./Leat./Plas. 
14 
34 
(I 
(I 
(I 
(I 
(I 
(I 
0 
(I 
0 
(1 
(I 
0 
(I 
0 
0 
(I 
0 
0 
0 
(I 
11 Chellicals -3504 34 33 73 11 11 17 14 19 114 382 
12 CosI./Pharm. 15 (I (I 0 0 0 (I 0 0 0 0 
13 
14 
Text./Cloth./Foot. 
Food/Bev./Tohacco 
49 
3 
0 
(I 
0 
0 
0 
0 
(I 
0 
(I 
0 
(I 
(I 
0 
0 
(I 
0 
(I 
0 
0 
0 
15 
16 
Printing 
Other Ind. Prod. 
14 
17 
(I 
0 
0 
0 
2 
0 
(I 
0 
(I 
(I 
0 
0 
0 
0 
1 
0 
0 
0 
0 
(I 
17 Public Utilities 15 27 78 180 52 21 35 37 43 3B 104 
18 Civil Construction 0 0 (I (I 0 0 0 0 0 0 0 
19 Trade and Transp. 0 0 0 0 (I (I 0 0 (I 0 0 
20 Servi ces 21 0 (I 0 (I 0 0 0 0 (I (I 
21 Dummy (I 0 0 0 0 0 0 0 (I 0 (I 
Sector 12 13 14 15 16 17 18 19 20 21 
2 
3 
AgriCUlture 
Mining 
Non-Metallic Min. 
-1 
2 
0 
-276 
0 
0 
-3562 
18 
0 
(I 
0 
0 
-1 
8 
0 
0 
1 
0 
(I 
56 
4688 
1 
0 
82 
89 
1 
45 
(I 
0 
B 
4 ME'tallurgy 
5 HachinE'ry 
6 Electrical Eq. 
1 Transport Eq. 
B Wood Produtts 
0 
1 
0 
0 
(I 
0 
6 
0 
0 
0 
1 
8 
0 
(I 
0 
0 
1 
0 
I) 
(I 
1 
3 
0 
0 
0 
0 
16 
320 
1& 
(I 
5914 
410 
1048 
15 
2046 
146 
7 
250 
1048 
&3 
52 
22 
81 
182 
21 
26 
(I 
112 
149 
0 
9 
10 
Paper Products 
Rub. ILeat. !Plas. 
0 
0 
0 
(I 
0 
(I 
(I 
(I 
0 
0 
1 
20 
0 
758 
275 
1106 
83 
73 
90 
57 
11 Chemicals 31 109 135 B 15 212 1709 3871 240 1509 
12 CoslI.JPharlll. 0 (I (I 0 (I '1 L (I 0 335 25 
13 
14 
15 
16 
Text.JCloth./Foot. 
Food/Bev.!Tobacco 
Printing 
Other Ind. Prod. 
(I 
0 
0 
0 
0 
0 
0 
(I 
(I 
0 
1 
0 
0 
(I 
5 
0 
0 
0 
0 
0 
5 
0 
7 
92 
5 
0 
0 
60 
137 
28 
9(1 
30 
100 
2276 
155 
199 
50 
4 
643 
123 
17 Public Utilities 9 83 132 12 7 41 19 206 202 7b 
18 Civil Construction 0 0 0 (I (I (I 0 (I (I 0 
19 
20 
Trade and Transp. 
Services 
0 
0 
0 
0 
0 
(I 
(I 
(I 
0 
(I 
1 
1 
0 
9 
1 
B9 
1 
p~~,) 
9 
4764 
21 Dummy (I 0 0 (I (I 0 I) (I (I (I 
1.98 
Table A.7 (continued) 
Hatri>: B2 • 22 
Sector 2 3 4 5 6 7 a 9 10 11 
1 
2 
3 
Agriculture 
Mining 
Non-Metallic Min. 
-14 
0 
0 
(I 
(I 
(I 
(I 
3 
3 
(I 
3 
0 
0 
0 
(I 
(I 
0 
3 
0 
0 
0 
1 
(I 
(I 
(I 
0 
(I 
3 
0 
0 
1 
alB 
0 
4 Metallurgy 0 0 0 164 25 36 48 1 0 0 4 
5 Machinery (I (I 0 0 49 b 11 (I (I 0 I) 
6 El ectri cal Eq. 0 (I Q I) 2 81 1 I) I) 0 (! 
7 Transport Eq. (I (I 0 0 1 (I 48 0 0 (I (I 
a Wood Products 0 0 0 (I 0 0 0 (I (I 0 0 
9 
10 
Paper Products 
Rub. !leat ./Pl as. 
(I 
(I 
(I 
(I 
0 
(I 
0 
0 
0 
0 
1 
2 
0 
1 
0 
0 
1(1 
0 
1 
7 
4 
1 
11 Chemical s -87 0 6 7 0 4 0 1 6 24 247 
12 CoslII./Pharm. 0 0 0 0 0 (I (I (I I) (I (I 
13 Text./Cloth,/Foot, 0 0 0 0 0 I) 0 0 (I 5 I) 
14 FOOd/Bev,/Tobacco -4 (I 0 0 0 0 0 0 0 1 (I 
15 Printi ng (I (I (I 0 0 (I 0 0 (I (I (I 
16 Other Ind. Prod. 0 0 0 0 1 0 0 0 0 0 (I 
17 Public utilities 0 0 0 0 (I (I I) (I (I 0 (I 
18 Civil Construction (I 0 0 0 0 0 (I (I (I 0 0 
19 Trade and Transp, -7 0 "I L 12 4 5 5 (I 2 4 34 
20 Services 0 0 0 0 0 0 0 I) 0 0 (I 
21 Dummy (I 0 0 0 0 (I 0 0 0 0 0 
Sector 12 13 14 15 16 17 18 19 20 21 
Agri cuI ture (I 2 105 (I (I 0 2 0 16 0 
2 Mining 0 0 0 0 (I (I "I L 0 0 0 
3 Non-Metallic Min, 0 0 0 0 I) 0 103 0 1 0 
4 Metallurgy 0 (I 0 2 4 42 950 0 0 0 
5 Machinery (I 0 0 (I 12 14 15 0 9 0 
b EI ectr ical Eq. 0 0 0 (I 5 67 144 0 40 I) 
7 Transport Eq. I) 0 0 0 1 4 1 14 38 I) 
B Wood Products (I 0 0 (I 0 0 13 0 0 0 
q Paper Products 0 0 1 18 1 0 0 0 3 1 
10 Rub./Leat./Plas. (I 0 0 0 1 0 21 0 0 0 
11 Chemicals 19 10 5 0 2 0 22 5 14 0 
12 Cosll./Pharlll. 35 0 0 0 0 0 I) 0 3 0 
13 Text.fCloth./Foot. 0 4 0 0 0 0 0 0 (I 3 
14 Food/Bev./Tobacco 4 Q 25 0 0 0 0 2 34 0 
15 Printing 0 I) (I (I 0 (I 0 0 0 12 
16 Other Ind. Prod. 0 0 (I 0 3 0 0 0 51 0 
17 Public Utilities (I 0 (I 0 0 (I (I 0 (I 0 
18 Civil Construction 0 0 0 I) 0 0 (I 0 (I 0 
19 Trade and Transp. 3 2 5 2 2 5 77 51 11 2 
20 Services 0 0 0 0 I) 0 Q 2 73 0 
21 Dummy 0 (I 0 0 0 0 (I 0 0 0 
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Table A.7 (continued) 
Matrix 81 
Sector 2 3 4 5 6 7 8 9 10 11 
1 Agriculture 3194 (! 0 0 0 0 0 0 0 0 0 
2 Mining (I 0 0 0 (I 0 0 0 0 0 (I 
3 Non-Metallic Min. 0 0 0 0 0 0 0 (I 0 0 0 
4 Metallurgy 48B 166 142 72 28 0 0 111 0 0 0 
5 l1achinery 3346 573 483 1745 886 143 1288 268 9b6 966 2702 
6 Electrical Eq. 0 733 606 627 127 916 811 0 0 0 0 
7 Transport Eq. 1430 182 218 151 115 44 174 210 48 67 118 
8 Wood Products 0 23 76 137 107 137 556 53 38 53 107 
9 Paper Products (.,I 0 0 0 0 0 (I (I (I 0 0 
10 Rub ./LeaL/PI as. 0 0 (I 0 0 (I 0 (I 0 0 0 
11 Chemicals 0 0 0 0 0 0 0 0 0 0 0 
12 Cosl./Pharm. 0 (I (I 0 (I (I 0 0 (I (I 0 
13 Text./Cloth.!Foot. 0 0 (I I) 0 0 0 0 0 0 0 
14 Food/Bev./Tabacco 0 (I 0 0 (I 0 0 0 0 0 0 
15 Printing 0 (I 0 0 0 0 0 0 (I (I (I 
16 Other Ind. Prod. 206 36 49 61 24 24 61 24 12 24 H 
17 Public Utilities 0 0 0 (I 0 0 0 0 0 0 0 
18 Civil Construction 11259 508 2110 1532 1147 814 1392 718 613 797 1497 
19 Trade and Transp. 324 54 84 81 51 39 81 32 32 33 78 
20 Services 508 60 119 90 60 60 90 30 30 30 90 
21 Dummy 0 (I 0 (I 0 0 0 0 0 0 0 
Sector 12 13 14 15 16 17 18 19 20 21 
1 Agriculture 0 0 (I 0 (I () 0 0 0 0 
2 Mining 0 0 (I 0 (I 0 (I (I (I (I 
3 Non-Metallic Min. 0 0 0 (I (I 0 0 0 0 0 
4 Metallurgy 0 0 0 0 0 lOa 639 57 887 0 
5 Machinery 295 2425 3051 382 208 3094 4339 2220 3006 0 
6 El ectrical Eq. 0 (l 120 0 0 3624 0 1079 429 (I 
7 Transport Eq. 36 143 622 49 27 572 63 12150 448 I) 
B Wood Products 46 198 259 79 43 273 0 351 793 0 
9 Paper Products 0 (I (I 0 0 0 0 0 0 0 
10 Rub./Leat./Plas. 0 0 0 0 (1 0 0 I) 0 0 
11 Chemicals 0 0 0 (I (I (I (I 0 0 0 
12 Cosm./Pharl. 0 (I 0 0 0 0 (I 0 0 0 
13 Te~t./Cloth./Foot. 0 0 0 (I 0 0 0 0 0 0 
14 Food/Bev./Tobacco 0 0 0 I) 0 0 0 (1 0 0 
15 Printing (I (I 0 (I (I (I 0 0 (I (I 
16 Other Ind. Prod. 12 73 85 16 9 448 146 700 1002 (I 
17 Public Utilities (I (I (I (I (I 0 0 (I 0 0 
18 Civil Construction 446 1891 3073 391 213 21262 9000 72977 34683 (I 
19 Trade and Transp. 14 122 122 31 17 686 225 1090 1536 0 
20 Services 0 179 209 39 21 1029 329 1642 2318 0 
21 !}uuy 0 0 (I 0 (I (I 0 (I 0 (I 
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Table A.7 (continued) 
Matrix 92 
Sector 2 3 4 5 6 7 a 9 10 11 
Agri culture 0 0 0 0 0 0 0 0 0 (I 0 
2 Mining 0 0 0 (I 0 0 0 0 0 0 (I 
3 Non-Metallic Min. (I (I (I 0 (I 0 (I (I 0 (I (I 
4 Metallurgy 51 11 15 7 3 0 0 12 (I 0 0 
5 Machinery 1519 260 219 792 402 65 585 122 439 439 1227 
6 Electrical Eq. (I 311 262 271 55 396 350 0 0 0 0 
7 Transport Eq. 24S 32 3a 26 20 a 30 36 a 12 31 
8 Wood Products 0 0 0 0 0 0 1 0 0 0 0 
9 Paper Products 0 0 (I 0 0 (I 0 0 0 0 0 
10 Rub./Leat.!Plas. (I 0 0 (I 0 0 0 0 0 0 0 
11 Chemicals 0 0 0 0 0 0 0 0 (I 0 0 
12 Cosm./Phar•• (I (I 0 0 0 0 0 0 0 0 0 
13 Text./Cloth./Foot. 0 0 0 (I 0 0 0 0 0 0 0 
14 Food/Bev./Tobacco (I 0 0 0 (I 0 0 0 0 (I 0 
15 Printing 0 0 0 (I 0 0 0 0 (I 0 0 
16 Other Ind. Prod. 6a 12 16 20 8 8 20 a 4 8 16 
17 Public Utilities 0 0 0 0 (I 0 0 0 0 0 0 
18 Civil Construction (I (I 0 (I 0 0 (I 0 (I (I (I 
19 Trade and Transp. 52 9 14 13 8 6 13 5 5 " .J 13 
20 Services 0 (I 0 0 0 0 0 0 0 (I 0 
21 DUBlmy 0 0 0 (I 0 0 0 0 0 0 0 
Sector 12 13 14 15 16 17 IB 19 20 21 
1 Agriculture 0 0 (I 0 (I (I (I 0 0 0 
2 /lining 0 0 0 0 0 0 0 0 0 0 
3 Non-Metallic Min. 0 0 0 (I 0 (I 0 (I 0 0 
4 Metallurgy (I 0 (I 0 (I 11 66 6 92 0 
5 Machinery 134 1101 1385 173 95 1405 1970 100a 1365 0 
6 Electrical Eq. (I 0 52 0 (I 1565 0 466 185 (I 
7 Transport EQ. 6 25 lOB a 5 99 11 2106 78 0 
8 Wood Products 0 0 (I 0 0 (I 0 0 1 0 
9 Paper Products 0 0 (I (I 0 (I 0 0 0 0 
10 Rub./leat./Plas. 0 (I (I (I I) 0 0 (1 0 0 
11 Chemicals 0 0 0 0 (I 0 0 0 0 0 
12 Cosm./Phar•• 0 0 0 0 0 0 0 0 (I 0 
13 Text./Cloth./Foot. 0 0 (I 0 0 (I 0 0 0 (I 
14 Food/Sev./Tobacco (I (I 0 0 0 0 (I 0 0 0 
15 Printing 0 (I 0 (I (I (I 0 0 0 0 
16 Other Ind. Prod. 4 24 28 5 3 148 4S 231 330 0 
17 Public Utilities 0 0 (I (I (I 0 (I (I (I (I 
18 Civil Construction I) 0 0 0 (I 0 0 0 0 (I 
19 Trade and Transp. 2 20 20 5 3 111 36 176 248 0 
20 Services 0 0 0 0 0 0 0 (I 0 0 
21 Dummy (I 0 0 0 0 0 0 0 (I (I 
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Table A.7 (continued) 
Matrix Hl • l ? 
Se~tor 2 3 4 5 6 7 8 q 10 11 
1 Agri culture 0 0 0 0 0 0 0 0 0 0 0 
2 /'lining 0 0 0 0 0 0 0 0 0 0 0 
3 Non-Metallic /'lin. 0 0 0 0 0 0 0 0 0 0 0 
4 Metallurgy 1 0 0 0 0 0 0 0 0 0 0 
5 Machinery 592 101 86 309 157 25 228 48 171 171 478 
6 EI e~tri ~al Eq. 0 70 58 60 12 87 77 0 0 0 0 
7 Transport Eq. 97 12 15 10 8 3 12 14 3 5 12 
8 Wood Products 0 5 16 30 23 30 120 12 8 12 23 
9 Paper Produds 0 0 0 0 0 0 0 0 0 0 0 
10 Rub ./LeaL/PI as. 0 0 (I 0 0 0 0 0 0 0 0 
11 Chemicals 0 0 0 0 0 0 0 0 0 0 0 
12 Cosm./Pharm. 0 0 0 0 0 0 0 0 0 0 0 
13 Text./Cloth./Foot. 0 0 0 0 0 0 0 0 -0 0 (I 
14 Food/Bev./iobac~o 0 0 0 0 0 0 0 0 0 0 0 
15 Printi ng 0 0 0 (I 0 (I 0 0 0 (I 0 
16 Other Ind. Prod. 3 1 1 1 0 0 1 0 (I 0 1 
17 Public Utilities 0 0 0 0 (I 0 0 0 0 (I 0 
18 Civil Construction (I (I 0 0 (I 0 0 0 0 0 0 
19 Trade and Transp. 0 (I 0 (I 0 (I 0 0 0 0 I) 
20 Services 0 0 0 0 0 0 0 (I 0 0 0 
21 Dummy 0 0 0 0 (I 0 0 (I 0 0 0 
Sector 12 13 14 15 16 17 18 19 20 21 
1 Agri culture 0 0 0 0 0 0 0 0 0 0 
2 Mining 0 0 0 0 (I (I 0 0 (I (I 
3 Non-Metallic Min. 0 0 0 0 (I 0 0 0 0 0 
4 Metallurgy 0 0 0 0 0 (I 2 0 2 (I 
5 Machinery 52 429 540 68 37 548 768 393 532 0 
6 Electrical Eq. 0 0 11 0 0 345 0 103 41 0 
7 Transport Eq. 2 10 42 3 2 39 4 822 3(1 (I 
8 Wood Products 10 43 56 17 9 59 0 76 172 0 
9 Paper Products 0 0 0 0 0 0 0 0 0 0 
10 Rub./Leat./Plas. 0 0 0 0 0 0 0 0 0 I) 
11 Chemi~als 0 0 0 0 0 0 (I 0 0 0 
12 Cosm./Pharm. 0 0 0 0 0 0 0 0 0 0 
13 Text./Cloth./Foot. 0 0 0 0 (I 0 0 (I 0 0 
14 Food/Bev./Tobacco 0 0 0 0 0 0 0 (I (I 0 
15 Printing (I 0 0 (I 0 0 0 0 0 0 
16 Other Ind. Prod. 0 1 0 0 6 2 10 14 0 
17 Public Utilities 0 0 0 0 (I 0 0 0 0 0 
18 Civil Construction 0 0 0 0 0 0 0 0 0 0 
19 Trade and Transp. 0 0 0 0 0 0 0 0 0 0 
20 Services 0 0 0 0 0 0 0 0 0 0 
21 DUlilmy 0 0 0 0 0 (I 0 0 0 (I 
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Table A.? (continued) 
Matrix H2 ,19 
Sector 2 3 4 5 6 7 8 9 10 11 
Agriculture 0 0 0 0 0 0 0 0 0 0 0 
Z Mining 0 0 0 0 I) 0 0 0 0 0 0 
3 Non-Metallic Min, 0 0 0 0 0 0 0 I) 0 (I 0 
4 Metallurgy 7 2 2 1 0 0 0 1 0 (I 0 
5 !'!achinery 197 34 28 103 52 B 76 16 57 57 159 
6 Electrical Eq. 0 41 34 35 7 51 45 0 0 0 0 
7 Transport Eq. 32 4 5 3 3 1 4 5 2 4 
8 Nood Products 0 0 0 0 I) (I 0 0 0 0 0 
9 Paper Products . (I (I (I (I (I (I 0 0 0 0 I) 
10 Rub.!Leat.!Plas. 0 0 0 0 0 0 0 0 0 (I 0 
11 Chemicals 0 (I 0 0 0 0 0 0 0 0 (I 
12 Cosm./Pharr,. 0 0 0 0 0 0 (I 0 0 (I (I 
13 Text.fCloth.!Foot. 0 0 I) 0 0 (I 0 0 0 (I 0 
14 Food/Bev,/Tobacco 0 0 0 0 0 I) 0 0 0 0 0 
15 Printi ng (I (I 0 0 0 (I 0 0 0 (I (I 
16 Other Ind. Prod. 9 2 2 3 1 1 3 1 1 1 Z 
17 Public Utilities (I 0 0 (I 0 (I 0 (I (I (I (I 
18 Civil Construction (I 0 (I (I 0 0 0 0 0 0 0 
19 Trade and Transp. 7 1 2 2 1 1 2 1 1 2 
20 Services 0 0 0 0 0 0 0 0 0 0 0 
21 Dummy 0 0 (I 0 (I (I I) 0 0 0 0 
Sector 12 13 14 15 16 17 18 19 2(1 21 
1 Agriculture 0 0 0 0 0 0 0 0 0 (I 
2 /'lining (I (I 0 (I 0 (I 0 0 0 (I 
3 Non-/'letallic.l1in. 0 0 0 0 0 0 0 0 0 0 
4 "eta11urgy 0 0 0 0 0 1 9 1 12 0 
5 !'!achinery 17 143 179 22 12 182 255 131 177 0 
b El ectri cal Eq. 0 0 7 0 0 203 0 60 24 0 
7 Transport Eq. 1 3 14 1 1 13 1 273 10 0 
8 Wood Products 0 0 0 0 0 0 0 0 l) (I 
9 Paper Products 0 (I 0 0 0 0 0 0 (I (I 
10 Rub./Leat./Plas. 0 0 (I 0 0 0 0 0 0 0 
11 Chemicals (I 0 0 0 0 0 0 0 0 0 
12 Coslll./Pharm. 0 0 0 0 0 0 0 (I 0 0 
13 Text./Cloth./Foot. (I 0 0 0 0 0 0 (I (I 0 
14 Food/Bev./Tobacco 0 0 0 0 0 0 0 (I 0 0 
15 Printing 0 (I 0 0 0 0 (I (I 0 (I 
16 Other Ind. Prod. 3 4 1 0 19 6 30 43 0 
17 Public utilities 0 0 0 0 0 0 0 0 0 0 
18 Civil Construction 0 0 0 0 (I 0 0 0 0 (I 
19 
20 
Trade and Transp.
" .~erVlf:es 
0 
(I 
3 
(I 
3 
0 
1 
0 
(I 
(I 
14 
0 
5 
0 
23 
0 
32 
0 
0 
0 
21 Dummy (I 0 0 (I 0 (I (I 0 (I 0 
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Table A.? (continued) 
Matrix H1,22 
S~ctor 2 3 4 5 6 7 8 9 10 11 
1 Agri cultur~ 0 0 (I (I (I (I (I (I 0 0 0 
2 l'lininq (I 0 0 0 0 0 0 0 (I 0 0 
3 Non-M~tallic Hin. 0 (I 0 0 (I (I I) 0 (I 0 0 
4 l1~tallurgy 58 20 17 9 3 0 0 13 0 0 0 
5 Machinery 431 74 62 225 114 18 166 35 124 124 348 
6 El~ttrical Eq. (I 160 132 137 28 200 177 (I 0 (I 0 
7 Transport Eq. 241 31 37 25 19 7 29 35 8 11 30 
8 Wood Products 0 I> 19 34 26 34 137 13 9 13 26 
9 Paper Prodlll:ts (I (I (I (I (I 0 (I 0 0 0 (I 
10 Rub./leat./Pias. 0 0 0 (I (I 0 I) 0 0 (I (I 
11 Ch~micals 0 (I 0 0 0 0 0 (I 0 (I (I 
12 COslR./Pharl. 0 0 0 () 0 0 (I (I () (I (I 
13 Text./Cloth./Foot. 0 (I (I (I (I 0 (I 0 (I 0 0 
14 Food/Bev./Tobacco (I (I (I (I (I 0 (I (I 0 0 0 
15 Printing 0 (I (I 0 (I 0 0 (I (I 0 0 
16 Other Ind. Prod. 19 3 4 6 2 2 6 2 1 2 4 
17 Public Utilities (I (I (I 0 (I (I 0 0 0 0 0 
18 Civil Construction 0 0 (I (I (I 0 (I (I 0 (I (I 
19 Trade and Transp, (I (I 0 (I 0 (I (I (I (I (I (I 
20 Services (I 0 (I 0 0 0 0 0 0 0 0 
21 Dummy (I 0 0 0 0 0 0 0 (I 0 0 
Sector 12 13 14 15 16 17 18 19 20 21 
1 Agri cuI ture (I 0 0 0 I) 0 (I 0 0 I) 
2 Mining 0 0 (I (I 0 0 (I 0 0 (I 
3 Non-Metallic Kin. 0 (I 0 (I (I (I 0 0 0 (I 
4 f1etall urgy 0 0 (I 0 0 13 76 7 106 (I 
5 Machinery 38 312 393 49 27 398 558 286 387 (I 
6 Electrical Eq. (I 0 26 0 0 790 0 235 94 0 
7 Transport Eq. 6 24 105 8 4 96 11 2050 76 0 
8 Wood Products 11 49 64 19 11 67 0 86 195 0 
9 Paper Products 0 0 0 0 0 0 0 0 0 0 
10 Rub./leat./Plas. 0 0 0 0 0 0 0 0 (I 0 
11 Chemicals 0 0 (I 0 0 (I (I 0 (I 0 
12 CoslD,/Pharm. 0 0 0 0 0 0 0 0 0 0 
13 Text,/Cloth./Foot, 0 (I 0 (I (I 0 0 0 0 0 
14 Food/Bev./Tobacco (I 0 0 0 0 (I 0 0 (\ 0 
15 Printing 0 0 0 0 0 (I (I (I 0 (I 
16 Other Ind. Prod. 1 7 8 1 1 41 13 64 92 (I 
17 Public Utilities (I (I (I 0 0 (I (I (I (I 0 
18 Civil Construction 0 0 0 0 (I 0 (I (I (I 0 
19 Trade and Transp. 0 0 0 0 (I (I 0 0 (I 0 
20 Services 0 0 (I 0 (I (I 0 (I 0 0 
21 Dummy (I I) 0 0 (I (I 0 (I 0 0 
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Table A.7 (continued) 
Matrix Har22 
Sector 2 3 4 5 b 7 B 9 10 11 
1 Agriculture (I 0 (I (I 0 (I (I (I (I 0 \) 
2 Mining (I (I (I (I 0 (I \) 0 0 (I 0 
3 Non-Metallic Min. 0 0 0 (I 0 \) 0 0 (I (I (I 
4 Pletallurgy 9 3 3 1 1 (I 0 2 0 0 (I 
5 Plachinery 278 48 40 145 74 12 107 22 80 80 225 
6 Electrical Eq. (I 58 48 50 10 72 64 \) 0 (I 0 
7 Tr ansport Eq. 45 b 7 5 4 1 6 7 2 2 b 
8 Wood Products 0 0 (I 0 0 0 0 0 0 0 0 
9 Paper Products (I 0 0 0 0 (I (I 0 0 0 0 
10 Rub./LeaL/Plas. 0 (I 0 0 0 0 0 0 (I (I 0 
11 Chemicals (I (I 0 0 0 0 {\ (I {\ 0 0 
12 Cosl./Pharm. (I 0 (I (I (I 0 (I (I (I 0 0 
13 Text./Cloth./Foot. (I (I 0 0 0 (I 0 (I 0 (I (I 
14 Food/Bev./Tobacco 0 (I (I (I (I 0 (I {\ 0 0 0 
15 Printing (I (I (I (I 0 (I 0 0 0 0 (I 
16 Other Ind. Prod. 12 2 3 4 1 1 4 1 1 3 
17 Public Utilities (I 0 0 I) 0 0 (I (I (I (I 0 
18 Civil Construction {\ 0 0 (I 0 0 (I 0 0 {\ 0 
19 Trade and Transp. 10 2 2 2 2 1 2 1 1 1 2 
20 Services 0 (I (I 0 (I (I (I (I (I 0 (I 
21 Dummy (I (I (I (I (I 0 0 (I (I (I (I 
Sector 12 13 14 15 16 17 IS 19 20 21 
1 Agriculture (I (I (I 0 0 0 0 0 0 0 
2 Mining (I (I 0 I) I) (I 0 0 0 0 
3 Non-Metallic Min. 0 0 0 0 0 (I (I 0 0 (I 
0\ Metallurgy 0 0 0 0 0 2 12 1 17 (I 
5 Machinery 25 201 254 32 17 257 361 185 250 (I 
6 Electrical Eq. 0 (I 9 0 I) 286 0 85 34 (I 
7 Transport Eq. 1 5 20 2 1 18 2 385 14 0 
8 Wood Products 0 0 0 (I (I (I (I (I 0 {\ 
9 Paper Products (I 0 0 (I 0 (I (I (I (I 0 
1(1 Rub./Leat./Plas. (I (I 0 (I (I 0 (I (I 0 (I 
11 Chemicals 0 (I 0 0 0 (I 0 0 (I 0 
12 Cosl!I./Pharm. 0 0 (I (I 0 (I (I (I (I 0 
13 Text.iCloth./Foot. (I (I 0 (I 0 0 (I I) (I (I 
14 Food/Bev./Tobacco (I 0 (I (I (I (I (I (I (I (I 
15 Printing 0 0 (I (I (I (I (I 0 (I 0 
16 Other Ind. Prod. 1 4 5 1 1 27 9 42 60 0 
17 Public utilities (I 0 0 0 0 (I 0 (I 0 0 
18 Civil Construction (I (I 0 0 0 0 0 0 0 0 
19 Trade and Transp. (I 4 4 1 1 2(1 7 32 45 (I 
20 Services 0 (I 0 0 l) (I (I (I (I I) 
21 DUllY (1 0 0 (1 0 0 0 (I (I 0 
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Table A.7 (continued) 
Sector I'latri XCI "atrir. C:z !'latrix 11 ,19 
2 3 2 3 2 3 
1 Agri culture 7821 5676 1536 111 518 189 5091 3694 1000 
2 !'lining 40 5 0 0 0 0 11 1 0 
3 Non-"etallic !'lin. 512 491 275 0 I) 14 55 53 30 
4 Metallurgy 1421 1062 301 6 18 1 121 91 26 
5 Machinery 1293 1589 610 0 280 131 303 372 143 
6 Electrical Eq. 2379 2725 1706 56 137 126 916 1049 657 
7 Transport Eq. 306 7728 9233 27 20 173 139 3520 4205 
B Wood Products 2470 3372 1984 0 0 0 1041 1422 837 
9 Paper Products 169 3B4 176 0 I) 0 127 289 132 
10 Rub./Leat./Plas. 627 1089 764 0 0 0 43 75 53 
11 Chemicals 2993 7978 4731 9 10 2 1486 3960 2348 
12 CoslII./Pharlll. 6661 5447 1556 21 15 5 3884 3176 907 
13 Text./Cloth./Foot. 9769 11707 6143 0 49 50 4533 5432 2850 
14 Food/Bev./Tobacco 49493 35599 9646 468 436 174 10494 7541 2043 
15 Printin~ 852 2494 1490 6 85 83 307 899 537 
16 Other Ind. Prod. 1509 2155 1352 73 219 215 724 1034 649 
17 Public Utilities 3930 6746 3303 0 0 0 0 0 0 
18 Civil Construction 0 I) 0 0 0 0 0 0 0 
19 Trade and Transp. 34445 33512 12390 60 120 80 (I 0 0 
20 Services 9114 21343 14564 0 0 I) (I I) I) 
21 Dummy 0 0 I) I) 0 0 0 0 0 
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Table A.7 (continued) 
Sector Matrix b,19 Matrix 11 • 22 !'latrix h.22 
2 3 2 3 2 3 
Agri culture 33 155 56 1202 873 236 40 185 67 
2 Mining 0 0 0 17 2 0 0 (I 0 
3 Non-Metallic Min. 0 0 4 41 40 22 0 0 5 
4 Metallurgy " 5 0 2~4 220 62 2 6 0L 
5 Machinery 0 84 39 543 668 256 0 100 47 
6 EI ectri cal Eq. 17 41 38 951 1090 682 20 49 45 
7 Transport EQ. 8 6 52 152 3841 4589 10 7 62 
8 Wood Products 0 0 0 700 956 563 0 0 0 
9 Paper Products 0 0 0 71 161 73 0 0 0 
10 Rub./Leat./Plas. 0 0 0 80 139 98 0 0 0 
11 Chemicals 3 3 1 1242 3312 1964 3 4 1 
12 CoslI./Pharm. 6 4 1 2954 2416 690 7 5 2 
13 Text.iCloth./Foot. 0 15 15 2665 3193 1676 (I 17 18 
14 Food/Bev./Tobacco 140 130 52 14500 10429 2826 167 155 62 
?~15 Printing 2 , .~ 25 9b 281 168 2 30 30 
16 Other Ind. Prod. 22 66 64 526 751 471 26 78 77 
17 Public Utilities (I (I 0 429 736 360 0 I) 0 
18 Civil Construction 0 0 (I 0 0 (I 0 0 0 
19 Trade and Transp. 18 36 24 46 44 16 21 43 28 
20 Services (I (I (I 128 301 205 (I (I (I 
21 Dummy 0 0 0 0 0 0 (\ 0 (I 
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Table A.7 (continued) 
Sector Vector 
D1 D2 J1 • 19 J2 • 19 J1 • 22 J::.22 E1 F1 LI,n L1 ,22 Z2 
1 Agriculture 245 2 46 46 3 1 0 7417 1501 0 358 
2 Hi ni ng 0 0 0 () I) I) 0 4079 2890 231 514 
3 Non-Metallic Kin. 104 4 13 13 30 2 (i 248 23 0 66 
4 Metallurgy 234 2 25 25 55 1 I) 173B 228 0 994 
5 Machinery 141 46 5 5 22 21 I) 1928 84 0 186B 
6 Electrical Eq. 354 65 "?J~ 52 76 28 0 1791 89 0 1041 
7 Transport Eq. 474 15 90 90 77 6 0 3362 0 0 497 
8 Wood Products 38 0 I) 0 a I) I) 756 238 0 7 
9 Paper Products 323 6 51 51 90 3 0 429 22 0 8e 
10 Rub ./LeaL IPI as, 117 10 39 39 36 4 0 632 32 I) 66 
11 Chemicals 159B 24 344 344 622 10 0 8273 417 -341 551 
12 CDsm./Pharlll. 1824 11 16 16 326 5 0 117 18 I) 194 
13 Te~t./Cloth./Foot. 247 8 1 49 3 (I 5238 102 0 Bb 
14 FDod/Bev,fTDbacco 535 0 106 106 79 I) I) 14309 1586 -692 316 
15 Printing 2269 38 B2 82 291 16 0 126 5 !) 60 
16 Other Ind. Prod. 732 103 94 94 171 44 I) 458 12 (I 302 
17 Public Utilities 2106 I) I) (I 74 ,., v (J 0 I) (I (I 
18 Civil Construction 0 0 i) I) I) I) I) I) (, 
" 
(! (I 
19 Trade and Transp. 1647 19 I) I) 6 8 (I 12762 (l I) 365 
20 Servi ce~· 22104 0 I) I) 220 0 I) I) (I (I 35 
21 Dummy (l (I 0 (J 0 0 199840 I) (I (J (I 
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Table A.7 (continued) 
Matrices Sector 
2 3 4 5 6 7 8 9 10 11 
M~ Income Group 1 41614 773 2915 7256 6294 n4"~Ll/1 4043 3095 1377 1772 1708 
1'\: Income Group 'i J. 33700 2826 6860 14691 11636 7289 6987 5108 2863 5401 iS777 
M: Income Group 3 16514 1600 3728 7053 5138 '.~t:'t:' IIJJ,J I 3448 2835 1379 2781 8696 
N 2294 Fl:'vvl 3093 5669 4330 2961 2808 2273 1226 2369 7'JC:J1r.a.'-', 
P 10355 0 0 (I 0 I) I) 0 0 (l (I 
Q 6923 568 1761 4145 3883 1780 2454 1669 634 1215 2409 
rlatri ces Sector 
12 13 14 15 16 ' 17 18 19 20 21 
M: Income Group 1 671 5821 5015 1942 759 6360 21146 35420 35749 7185 
11: Income Group 2 5077 10669 17103 4387 2348 10779 15169 76069 79142 6822 
11: Income Group 3 2719 5591 9632 2184 1166 5098 5395 37243 39615 313 
N 2212 4968 8105 1873 996 4286 4494 30934 33089 0 
P 0 I) 0 (I I) 0 0 0 0 I) 
Q 865 2888 3803 1086 517 3043 5107 13958 15704 4965 
Source: See Appendix A 
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NOTES
 
1.	 In the construction of Matrix 3 it was assumed that there is no 
direct flows of imports to exports, i. e., imports need to be 
domestically processed before they can be exported. 
2.	 The process used in the creation of Matrix M is the result of a 
work conducted with Manuel A. R. da Fonseca (see Fonseca and 
Guilhoto, 1986). 
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APPENDIX B 
DATA USED IN THE ECONOMETRIC ESTIMATION 
AND THE ALGEBRAIC CALCULATION 
Table B.1 
Engel Elasticities (Unweighted) 
Sector	 
€i1a €i2b € i3 c 
1. Agriculture	 0.795 0.656 0.571 
2. Mining	 O.OOOd O.OOOd O.OOOd 
3. Non-Metallic Min. 0.650 1. 093 1.909 
4. Metallurgy	 1.138 1.202 1. 013 
5. Machinery	 0.696 1.043 1.924 
6. Electrical Eg.	 1.199 0.870 1.023 
7. Transport Eg.	 2.305 1. 534 1.985 
8. Wood Products	 0.683 1. 056 1.913 
9. Paper Products	 0.768 0.763 0.964 
10. Rub./Leat./Plas.	 0.839 1.107 1.947 
11. Chemicals	 1.437 1.118 1.025 
12. Cosm./Pharm.	 1. 014 1.118 1. 004 
13. Text./Cloth./Foot. 1.186 1.025 1.016 
14. Food/Bev./Tobacco 0.813 0.675 0.575 
15. Printing	 0.476 0.867 1. 873 
16. Other Ind. Prod. 0.476 0.867 1.873 
17 .. Public utilities 0.747e 0.658e 0.575e 
18. Civil Construction o.oood O.ooOd O.OOOd 
19. Trade and Transp. 1.127f 1.113 f 1.011f 
20. Services	 1. 691g 1.046g 1. 039g 
21. Dummy	 O.OOOd O.OOod O.OOOd 
- Source: Bonelli and da Cunha (1981) (BC) 
Notes: 
a.	 Based on the income group from 2 to 5 minimum wages in BC; 
b.	 Based on the income group from 5 to 10 minimum wages in BC; 
c.	 Based on the income group with + 10 minimum wages in BC; 
d.	 The share of this item in the consumption of a given income 
group is zero or near zero; 
e.	 Elasticity based on the Electrical Energy sector in BC; 
f.	 Elasticity based on the Trade sector in BC; 
g.	 Elasticity based on the Service sector in BC. 
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Table B.2 
Average Rates of Return (1954-67) 
Sector Average Rates 
1. Agriculture 0.356a 
2. Mining 
3. Non-Metallic Min. 
4. Metallurgy 
­
5. Machinery 0.151b 
6. Electrical Eg. 0.191 
7. Transport Eg. 0.151b 
8. Wood Products 0.149c 
9. Paper Products 0.065 
10. Rub./Leat./P1as. 0.130d 
11. Chemicals 0.172 
12. Cosm./Pharm. 0.172e 
13. Text./C1oth./Foot. 0.039 f 
14. Food/Bev./Tobacco 0.147g 
15. Printing 0.179 
16. Other Ind. Prod. 0.116h 
17. Public utilities 
18. civil Construction 0.160, 
19. Trade and Transp. 0.069]. 
20. Services 0.116h 
21. Dummy 
- Source: Langoni (1974) (L): 
- Notes: 
a. Period 1948-69: 
b. From the Equipments and Instruments sector in L: 
c. Average of Wood and Wood Products sectors in L: 
d. From the Rubber sector in L: 
e. From the Chemicals sector in L: 
f. From the Textile sector in L: 
g. From the Food sector in L: 
h. Weighted average of the industrial sectors in L: 
i. From the Transport Sector in L. 
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Table B.3 
stock of Capital in the Agricultural Sector 
(Cr$ 1000 of 1953) 
Year Stock of Capital 
1948 86149
 
1949 87767
 
1950 89401
 
1951 91052
 
1952 92721
 
1953 94408
 
1954 96113
 
1955 97838
 
1956 99583
 
1957 101344
 
1958 103135
 
1959 104943
 
1960 106774
 
1961 108627
 
1962 110504
 
1963 112405
 
1964 114331
 
1965 116282
 
1966 118259
 
1967 120264
 
1968 122295
 
1969 125663
 
Source: Langoni (1974) 
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Table B.4 
stock of Ca~ital in the Non-Agricultural Sectors 
(Cr$ Million of 1970) 
Year Durable 
Consumer and 
Capital Goodsa 
Intermediary 
Goodsb 
Non-Durable 
Consumer 
Goodsc 
Total of the 
Industrial 
Sectorsd 
1955 3796 5924 7901 22.5 
1956 3877 6405 8357 23.8 
1957 4250 6885 8879 25.3 
1958 4755 7620 8377 27.3 
1959 5742 8436 10007 30.0 
1960 6521 10007 11204 34.6 
1961 7400 11797 12532 39.5 
1962 8138 13309 13639 43.5 
1963 8671 14761 14486 47.0 
1964 9159 16043 15363 50.1 
1965 9637 17553 16251 53.3 
1966 10346 19347 17111 57.1 
1967 11185 20760 18091 60.9 
1968 12154 22385 19238 65.4 
1969 13246 24204 20694 70.6 
1970 14519 26354 22404 76.7 
1971 16337 29497 24611 84.9 
1972 18974 35021 27748 98.2 
1973 22522 40666 31270 113.8 
1974 26445 47845 35254 132.8 
1975 31348 55858 39350 15.3.8 
- Source: Neves (1978) 
- Notes: 
a. 
b. 
c. 
Used 
Used 
Used 
as 
as 
as 
a 
a 
a 
proxy to sectors 5, 6, and 7; 
proxy to sectors 9, 10, and 11; 
proxy to sectors 12, 13, and 14; 
d. Cr$ billion of 1970, 
19, and 20. 
used as a proxy to sectors 8, 15, 16, 18, 
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APPENDIX C
 
VALUES OF THE COEFFICIENTS AND PARAMETERS IN THE MODEL
 
This appendix presents the values of the coefficients and 
parameters in the model that are different from zero and are not 
presented in Chapter 6. For a description of the coefficients and 
parameters see Table 6.1. 
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Table C.l 
Values of the Coefficients and Parameters in The Model 
n ilcl 
2 3 4 5 6 7 8 9 10 11 
-.175865 -.000282 -.002305 -.006400 -.008032 -.014873 -.001735 -.015846 -.001359 -.002747 -.018765 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 -.043135 -.000231 -.102539 -.005233 -.006567 -.012160 -.001419 -.012956 -.001111 -.002246 -.015342 
4 -.075519 -.000404 -.003299 -.185384 -.011497 -.021289 -.002484 -.022&83 -.001945 -.003933 -.026860 
" ... -.046187 -.000247 -.002018 -.005603 -.114809 -.013020 -.001519 -.013873 -.OO1i90 -,002405 -.016428 
b -.079567 -.000425 -.003476 -.009652 -.012113 -.208099 -.002617 -.023899 -.002049 -.004143 -.028300 
7 -.152962 -.000818 -.006682 -.018556 -.023287 -.043121 -.361968 -.045945 -.003940 -.007965 -.054405 
8 -.045324 -.000242 -.001980 . -.005498 -.006900 -.012777 -.001491 -.119379 -.001167 -.002360 -.016121 
9 -.050965 -.000273 -.002226 -.006183 -,007759 -.014367 -.001677 -.015308 -.120240 -.002654 -.018127 
10 -.055677 -.000298 -.002432 -.006754 -.008476 -.015696 -.001832 -.016724 -.001434 -.132821 -.019803 
11 -.095361 -.000510 -.004166 -.011568 -.014518 -.026883 -,003137 -.028643 -.002456 -.004966 -,256441 
12 -.067290 -.000360 -.002940 -.008163 -.010244 -.019969 -.002214 -.020212 -.001733 -.003504 -.023934 
13 -.078704 -.000421 -.003438 -.009548 -,011982 -.022187 -.002589 -.023640 -.002027 -.004099 -.027993 
14 -.053951 -.000288 -.002357 -.006545 -.008214 -.015209 -.001775 -.016205 -.001390 -.002810 -.019189 
15 -.031588 -.000169 -.001380 -.003832 -.004809 -.008905 -,001039 -.(109488 -.000814 -.001645 -.011235 
1& -.031588 -.000169 -.001380 -.003832 -.004809 -.008905 -.001039 -.009488 -.000814 -.001645 -.011235 
17 -.049572 -.000265 -.002166 -.006014 -.007547 -.013975 -.001631 -.014890 -.001277 -.002581 -.017632 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 Q.OOOOOO 0.000000 0.000000 
19 -.074789 -.000400 -.003267 -.009073 -.011386 -.021083 -,002460 -,022464 -.001926 -.003895 -.026601 
20 -.112216 -.000600 -.004902 -.013613 -.017084 -.031635 -.003691 -.033706 -.002890 -.005844 -.039913 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.00(1000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
-.048004 -.058284 -.276790 -.004926 -.011226 -.016219 0.000000 -.120148 -.028708 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 -.039249 -.041653 -.226306 -.004028 -.009178 -.013261 0.000000 -.098234 -,023472 0.000000 
4 -.068715 -.083430 -.396210 -.007052 -.016069 -.023217 0.000000 -.171986 -.041094 0.000000 
5 -.042026 -.051026 -.242322 -.004313 -.009828 -.014199 0.000000 -.105186 -.025133 0.000000 
Ii -.072399 -.087902 -.417448 -.007430 -.016931 -.024461 0.000000 -.181204 -.043296 0.000000 
7 -.139182 -.168986 -.802517 -.014283 -.032548 -.047025 0.000000 -.348354 -.083234 0.000000 
8 -.041241 -.050073 -.237796 -.004232 -.009644 -.013934 0.000000 -.103222 -.024663 0.000000 
9 -.046374 -.056304 -.267390 -.004759 -.010845 -.015668 0.000000 -.116068 -.027733 0,000000 
10 -.050661 -.061509 -.292109 -.005199 -.011847 -.017117 0.000000 -.126798 -.030297 0.000000 
11 -.086770 -.105350 -.500311 -.008905 -.020291 -.029317 0.000000 -.217173 -.051890 0.000000 
12 -.218249 -'()74339 -.3530:8 -.006183 -.014318 -.020687 0.000000 -.153245 -.036616 0.000000 
13 -.071614 -.270604 -.412922 -.007349 -.016747 -.024196 0.000000 -.179240 -.042827 0.000000 
14 -.049091 -.059603 -.408953 -.005038 -.011480 -.016586 0.000000 -.122868 -.029358 0.000000 
15 -.028742 -.034897 -.165726 -.076660 -.006721 -.009711 0.000000 -.071938 -.017188 0.000000 
16 -.028742 -.034897 -.165726 -.002950 -.080431 -.009711 0.000000 -.071938 -.017188 0.000000 
17 -.045106 -.054765 -.260078 -.004629 -.010548 -.130915 0.000000 -.112894 -.026974 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 -.068051 -.082623 -.392381 -.006984 -.015914 -.022992 0.000000 -.344842 -.040696 0.000000 
20 -.102107 -.123972 -.588745 -,010479 -.023878 -.034499 0.000000 -.255560 -.322919 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 (I.GOOOOO 0.000000 
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Table C.l (continued) 
nik2 
2 7 ,) 4 5 6 7 B 9 10 11 
-.199BOO -.000029 -.001319 -.003040 -.007113 -.012433 -.028680 -.013164 -.002111 -.00292B -.034176 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 -.048423 -.000049 -.286673 -.005066 -.011852 -.020715 -.0477B6 -.021933 -.003517 -.004879 -.056942 
4 -.053252 -.000053 -.002417 -.318416 -.013033 -.0227Bl -.052551 -.024121 -.003B6B -.005365 -.062621 
5 -.04620B -.000046 -.002097 -.004834 -.2B2772 -.01976B -.045600 -.020930 -.003356 -.004656 -.054337 
6 -.038544 -.000039 -.001749 -.004032 -.009434 -.242924 -.038036 -.01745B -.002799 -.003883 -.045325 
7 -.067961 -.00006B -.0030B4 -.007109 -.016633 -.029073 -.466322 -.030783 -.004936 -.006B47 -.079917 
B -.0467B4 -.000047 -.002123 -.004894 -.011450 -.020014 -.04616B -.296037 -.003398 -.004714 -.055015 
9 -.033B03 -.000034 -.001534 -.003536 -.00B273 -.014461 -.03335B -.015311 -.201042 -.003406 -.039750 
10 -.049044 -.000049 -.002226 -.005130 -.012003 -.0209Bl -.04B39B -.022214 -.003562 -.293061 -.057672 
11 -.049531 -.000050 -.002248 -.005181 -.012123 -.021189 -.048879 -.022435 -.003597 -.004990 -.349227 
12 -.049531 -.000050 -.002248 -.0051Bl -.012123 -.021189 -.04BB79 -.022435 -.003597 -.004990 -.05B245 
13 -.045411 -.000046 -.002061 -.004750 -.011114 -.019427 -.044BI3 -.020569 -.003298 -.004575 -.053400 
14 -.029905 -.000030 -.001357 -.003128 -.007319 -.012793 -.029511 -.013545 -.002172 -.003013 -.035166 
15 - .~)38411 -.000039 -.001743 -.00401B -.009401 -.016432 -.037905 -.017398 -.002790 -.003870 -.045168 
16 -.038411 -.000039 -.001743 -.004018 -.009401 -.016432 -.037905 -.017398 -.002790 -.003B70 -.045168 
17 -.029151 -.000029 -.001323 -.003050 -.007135 -.012471 -.028768 -.013204 -.002117 -.002937 -.034280 
18 0.000000 0.000000 0.1)00000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
19 -.049309 -.000050 -.002238 -.005158 -.01206B -.021094 -.048660 -.022335 -.003581 -.004968 -.057984 
20 -.046341 -.000047 -.002103 -.004848 -.011342 -.019B25 -.045731 -.020990 -.003366 -.004669 -.054494 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 ."Iw 16 17 18 19 20 21 
1 -.024766 -.047252 -.141291 -.009326 -.010518 -.019576 0.000000 -.075697 -.049731 0.000000 
1. 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 -.041264 -.078730 -.235413 -.015539 -.017524 -.032617 0.000000 -.126123 -.082859 0.000000 
4 -.045379 -.OB65Bl -.2588B9 -.0170B8 -.019272 -.035870 0.000000 -.13B700 -.091122 0.000000 
5 -.039377 -.075128 -.224643 -.014828 -.016722 -.031125 0.000000 -.120353 -.079069 0.000000 
b -.032845 -.062667 -.187382 -.012368 -.013949 -.025963 0.000000 -.100390 -.065954 0.000000 
7 -.057913 -.110495 -.330396 -.021B08 -.024595 -.045778 0.000000 -.177010 -.116291 0.000000 
B -,039867 -.076064 -.227443 -.015013 -.016931 -.031513 0.000000 -.121853 -.080054 0.000000 
9 -.02BB06 -.054959 - .164336 -.010847 -.012233 -.022769 0.000000 -.088043 -.057842 0.000000 
10 -.041793 -.079738 -.23B428 -.015738 -.017748 -.033035 0.000000 -.127738 -.083921 0.000000 
11 -.042208 -.080530 -.240797 -.015894 -.017925 -.033363 0.000000 -.129007 -.084754 0.000000 
12 -.333191 -.080530 -.240797 -.015B94 -.017925 -.033363 0.000000 -.129007 -.084754 0.000000 
13 -.038697 -.340609 -.220767 -.014572 -.016434 -.0305B8 0.000000 -.118276 -.077704 0.000000 
14 -.025483 -.048621 -.321066 -.009596 -.010822 -.020143 0.000000 -.077889 -.051171 0.000000 
15 -.032732 -.062451 -.186736 -.2379BO -.013901 -.025B73 0.000000 -.100044 -.065726 0.000000 
16 -.032732 -.062451 -.186736 -.012326 -.239555 -.025873 0.000000 -.100044 -.065726 0.000000 
17 -.024842 -.047396 -.141721 -.009355 -.010550 -.190894 0.000000 -.075927 -.049882 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 -.042019 -.080170 -.239720 -.015823 -.017845 -.033214 0.000000 -.418112 -.084375 0.000000 
20 -.039490 -.075344 -.225290 -.014871 -.01b770 -.031215 0.000000 -.120699 -.351539 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
n ikJ 
2 3 4 5 6 7 8 9 10 11 
-.292395 0.000000 -.000090 -.000892 -.000273 -.007335 -.001557 -.000837 -.000910 -.000156 -.020357 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 -.033764 0.000000 -.944089 -.002982 -.000913 -.024523 -.005206 -.002798 -.003043 -.000522 -.068060 
4 -.017917 0.000000 -.000159 -.502399 -.000484 -.013013 -.002762 -.001485 -.001615 -.000277 -.036115 
5 -.034030 0.000000 -.000302 -.003006 -.952124 -.024716 -.005247 -.002820 -.003067 -.000526 -.068594 
6 -.018094 0.000000 -.000161 -.001598 -.000489 -.518902 -.002790 -.001499 -.001631 -.000280 -.036472 
7 -.035109 0.000000 -.000312 -.003101 -.000949 -.025500 -.986775 -.002910 -.003164 -.000543 -.070769 
B -.033835 0.000000 -.000301 -.002988 -.000914 -.024575 -.005217 -.948570 -.003049 -.000523 -.068202 
9 -.017050 0.000000 -.000151 -.001506 -.000461 -.012384 -.002629 -.001413 -.478127 -.000264 -.034369 
10 -.034436 0.000000 -.000306 -.003042 -.000931 -.025012 -.005309 -.002854 -.003103 -.963108 -,069414 
11 -.018129 0.000000 -.000161 -.001601 -.000490 -.013167 -.002795 -.001502 -.001634 -.000280 -.543292 
12 -.017758 0.000000 -.000158 -.001568 -.000480 -.012898 -.002738 -.001472 -.001600 -.000275 -.035795 
13 -.017970 0.000000 -.000160 -.001587 -.000486 -.013052 -.002771 -.001489 -.001619 -.000278 -.036222 
14 -.010170 0.000000 -.000090 -.000898 -.000275 -.007387 -.001568 -.000843 -.000916 -.000157 -.020500 
15 -.033128 0.000000 -.000294 -.002926 -.000895 -.024061 -.005108 -.002745 -.002985 -.000512 -.066776 
16 -.033128 0.000000 -.000294 -.002926 -.000895 -.024061 -.005108 -.002745 -.002985 -.000512 -.066776 
17 -.010170 0.000000 -.000090 -.000898 -.000275 -.007387 -.001568 -.000843 -.000916 -.000157 -.020500 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 -.017881 0.000000 -.000159 -.001579 -.000483 -.01298B -.002757 -.001482 -.001611 -.000277 -.036044 
20 -.018377 0.000000 -.000163 -.001623 -.000497 -.013347 -.002833 -.001523 -.001656 -.000284 -.037042 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 -.007264 -.024412 -.048340 -.000788 -.000955 -.011962 0.000000 -.028611 -.032769 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 -.024286 -.081617 -.161612 -.002633 -.003192 -.039992 0.000000 -.095653 -.109556 0.000000 
4 -.012887 -.043310 -.085759 -.001397 -.001694 -.021221 0.000000 -.050757 -.058135 0.000000 
5 -.024477 -.082259 -.162882 -.002654 -.003217 -.040306 0.000000 -.096404 -.110417 0.000000 
6 -.013015 -.043737 -.086605 -.001411 -.001711 -.021431 0.000000 -.051259 -.05B709 0.000000 
7 -.025253 -.084867 -.168046 -.002738 -.003319 -.041584 0.000000 -.099461 -.113917 0.000000 
8 -.024337 -.081788 -.161951 -.002639 -.003199 -.040075 0.000000 -.095853 -.109785 0.000000 
9 -.012264 -.041215 -.081610 -.001330 -.001612 -.020195 0.000000 -.048302 -.055323 0.000000 
10 -.024770 -.083242 -.164829 -. (102686 -.003256 -.040788 0.000000 -.097557 -.111737 0.000000 
11 -.013040 -.043823 -.086774 -.001414 -.001714 -.021473 0.000000 -.051359 -.058824 0.000000 
12 -.509139 -.042925 -.084997 -.001385 -.001679 -.021033 0.000000 -.050307 -.057619 0.000000 
13 -.012926 -.545737 -.086013 -.001401 -.001699 -.021284 0.000000 -.050908 -.058307 0.000000 
14 -.007315 -.024584 -.332952 -.000793 -.000962 -.012046 0.000000 -.028811 -.032999 0.000000 
15 -.023828 -.080078 -.158564 -.928574 -.003132 -.039237 0.000000 -.093849 -.107490 0.000000 
16 -.023828 -.080078 -.158564 -.002584 -.929123 -.039237 0.000000 -.093849 -.107490 0.000000 
17 -.007315 -.024584 -.048678 -.000793 -.000962 -.296319 0.000000 -.028811 -.032999 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 -.012862 -.043224 -.085589 -.001395 -.001691 -.021179 0.000000 -.550485 -.058020 0.000000 
20 -.013218 -.044421 -.087960 -.001433 -.001737 -.021766 0.000000 -.052060 -.'573297 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.1 (continued) 
SUl)J (1) 
2 3 4 5 6 7 8 9 10 11 
1 .99398B 1.000000 1.000000 .99910B .875687 1.000000 1.000000 .990952 1.000000 .679045 .997579 
2 0.000000 .990550 .955089 .950160 .766865 .931999 .593816 .916420 .861366 .931999 .121361 
3 0.000000 1. 000000 .973530 .989347 .988062 .803812 .979235 .9733B4 1.000000 1.000000 1.000000 
4 0.000000 .954143 ,995767 .890786 .934002 .816598 .881312 .980569 .953249 .969541 .909451 
5 1.000000 1.000000 .999054 .99B732 .B50168 .828712 .928234 1.000000 1.000000 1.000000 .999405 
6 0.000000 0.000000 .499200 .942684 .948037 .734273 .975856 1.000000 0.000000 1.000000 .570645 
7 1.000000 1.000000 0.000000 1.000000 .951971 .967712 .935365 1.000000 1.000000 1.000000 1.000000 
8 1.000000 0.000000 1.000000 1.000000 1.000000 .996822 .994799 .997363 1.000000 1.000000 1.000000 
9 1.000000 1.000000 .986328 1.000000 1.000000 .823775 .860255 1.000000 .951381 .886180 .754752 
10 1.000000 1.000000 1.000000 1.000000 .983623 .935910 .979403 1.000000 .983025 .955022 .960205 
11 .952473 .997433 .910371 .954879 .979319 .838396 .987632 .972270 .852797 .B99370 •74680B 
12 1.000000 0.000000 0.000000 1.000000 0.000000 1.000000 0.000000 1.000000 1.000000 1.000000 .876746 
1~
.;) 1.000000 1.000000 1.000000 .736638 1.000000 .B85970 1.000000 1.000000 .951408 .867017 .988158 
14 ,993094 0.000000 1.000000 1.000000 0.000000 .790695 0.000000 1.000000 1.000000 .961270 .993533 
15 1.000000 0.000000 .868391 1. 000000 1.000000 .979622 1.000000 1.000000 1.000000 1.000000 1.000000 
16 1.000000 1.000000 .9B7361 .994349 .976940 .992682 1.000000 1.000000 .994721 •995B55 •99B992 
17 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
IB 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .981539 .994563 .964170 .888292 .930458 .860017 .918987 .995934 .907332 .880179 .880397 
20 1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .875687 .981701 .942391 0.000000 1.000000 1.(100000 .•876476 .478150 .951985 0.000000 
2 1.000000 1.000000 .988539 0.000000 .991051 1.000000 .993569 1.000000 1.000000 0.000000 
3 1.000000 1.000000 1.000000 0.000000 .992190 0.000000 .983241 1.000000 .986392 1.000000 
4 1.000000 1.000000 .999092 .816598 .955175 0.000000 .887030 1.000000 .994442 1.000000 
5 .978B31 1.000000 1.000000 1.000000 .653427 .925005 .983224 1.000000 .955487 0.000000 
6 0.000000 0.000000 0.000000 1.000000 .832700 .B39787 .897763 1.000000 .768376 1.000000 
7 0.000000 1.000000 1.000000 0.000000 .140072 .852596 .968069 .868148 .888931 1.000000 
B 1.000000 .995013 .987841 1.000000 1.000000 0.000000 .995381 1.000000 1.000000 0.000000 
9 1.000000 1.000000 .992561 .850206 .929399 1.000000 0.000000 .987243 .974385 .993315 
10 1.000000 .995478 .998762 1.000000 .987597 1.000000 .979049 .997984 1.000000 1.000000 
11 .757610 .955478 .9B1395 1.000000 •9290B9 1.000000 .988499 .978886 .963046 1.000000 
In
• .t. .460193 1.000000 .964932 0.000000 1.000000 1.000000 0.000000 0.000000 .995039 1.000000 
13 1.000000 .995856 1.000000 1.000000 .977951 1.000000 1.000000 .980266 1.000000 .964472 
14 .867645 .859920 .971615 1.000000 1.000000 0.000000 0.000000 .609747 .989507 1.000000 
15 1.000000 1.000000 1.000000 .998679 1.000000 1.000000 0.000000 .997569 1.000000 .991516 
16 1.000000 .998622 1.000000 .885540 .817476 1.000000 .998561 1.000000 .852057 1.000000 
17 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000. 0.000000 
19 .781168 .965025 .976172 .825399 .943812 .952968 .972791 .382292 .986083 .996282 
20 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 .972748 .967694 1.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
SIl2/J (1/ 
2 3 4 :3 6 7 8 9 10 11 
1 .006012 0.000000 0.000000 .000892 .124313 0.000000 0.000000 .009048 0.000000 .320955 .002421 
2 0.000000 .009450 .044911 .049840 .233135 .068001 .406184 .083580 .138634 .068001 .878639 
3 0.000000 0.000000 .026470 .010653 .011938 .196188 .020765 .026616 0.000000 0.000000 0.000000 
4 0.000000 .045857 .004233 .109214 .065998 .183402 .118688 .019431 .046751 .030459 .090549 
5 0.000000 0.000000 .000946 .001268 .149832 .171288 .071766 0.000000 0.000000 0.000000 .000595 
b 0.000000 0.000000 .500800 .057316 .051%3 .265727 .024144 0.000000 0.000000 0.000000 .429355 
7 0.000000 0.000000 0.000000 0.000000 .048029 .032288 .064635 0.000000 0.000000 0.000000 0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 .003178 .005201 .002637 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .013672 0.000000 0.000000 .176225 .139745 0.000000 .048619 .113820 .245248 
10 0.000000 0.000000 0.000000 0.000000 .016377 .064090 .020597 0.000000 .016975 .044978 .039795 
11 .047527 .002567 .089629 .045121 ,0206Bl .161604 .012368 .027730 .147203 .100630 .253192 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .123254 
13 0.000000 0.000000 0.000000 .263362 0.000000 .114030 0.000000 0.000000 .048592 .132983 .011842 
14 .006906 0.000000 0.000000 0.000000 0.000000 .209305 0.000000 0.000000 0.000000 .038730 .0064b7 
15 0,000000 0,000000 ,131609 0,000000 1),000000 .020378 0.000000 0.000000 0.000000 0.000000 0.000000 
16 0,000000 0,000000 .012639 .005651 .023060 .007318 0.000000 0.000000 .005279 .004145 ,001008 
17 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .018461 .005437 .035830 .111708 .069542 .139983 .081013 .004066 .09266B .119821 .119603 
20 0.000000 0.000000 0.000000 0.000000 0.0000(10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .124313 .018299 .057609 0.000000 0.000000 0.000000 .123524 .521850 .04B015 0.000000 
2 0.000000 0.000000 .011461 0.000000 .008949 0.000000 .006431 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 .007810 0.000000 .016759 0.000000 .01360B 0.000000 
4 0.000000 0.000000 .000908 .183402 .044825 1.000000 .112970 0.000000 .005558 0.000000 
5 .021169 0.000000 0.000000 0.000000 .346573 .074995 .016776 0.000000 .044513 0.000000 
6 0.000000 0.000000 0.000000 0.000000 .167300 .160213 .102237 0.000000 .231624 0.000000 
7 0.000000 0.000000 0.000000 0.000000 .859928 .147404 .031931 .131852 .111069 0.000000 
8 0.000000 .004987 .012159 0.000000 0.000000 0.000000 .004619 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .007439 .149794 .070601 0.000000 0.000000 .012757 .025615 .006685 
10 0.000000 .004522 .001238 0.000000 .012403 0.000000 .020951 .002016 0.000000 0.000000 
11 .242390 .044522 .01B605 0.000000 .070911 0.000000 .011:iOl .021114 .036954 0.000000 
12 .539807 0.000000 .035068 0.000000 0.000000 0.000000 0.000000 0.000000 .004961 0.000000 
13 0.000000 .004144 0.000000 0.000000 .022049 0.000000 0.000000 .019734 0.000000 .035528 
14 .132355 .140080 .028385 0.000000 0.000000 0.000000 0.000000 .390253 .010493 0.000000 
15 0.000000 0.000000 0.000000 .001321 0.000000 0.000000 0.000000 .002431 0.000000 .008484 
16 0.000000 .001378 0.000000 .114460 .182524 0.000000 .001439 0.000000 .147943 0.000000 
1.'7 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O.OQOOOO 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .218832 .034975 .023828 •174bOl .05618B .047032 .027209 .617708 .013917 .003718 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .027252 .032306 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
Sll1)J (2) 
2 3 4 5 6 7 8 9 10 11 
1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .892049 .892049 .892049 .892049 .892049 0.000000 0.000000 .892049 0.000000 0.000000 0.000000 
5 .686622 .686622 .686622 .686622 .686622 .686622 .686622 .686622 .686622 .686622 .686622 
6 0.000000 .698559 .698559 .698559 .698559 .698559 .698559 0.000000 0.000000 0.000000 0.000000 
7 •B44621 .844621 .844621 .844621 .844621 .844621 .844621 .844621 .844621 .844621 .844621 
8 0.000000 .999192 .999192 .999192 .999192 .999192 .999192 .999192 .999192 .999192 .999192 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.(100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .718787 .718787 .718787 .718787 .718787 .718787 .718787 .718787 .718787 .718787 .718787 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
19 .824894 .824894 .824894 .824894 .824894 .824894 .824894 .824894 .824894 .824894 .824894 
20 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .892049 .892049 .892049 .892049 0.000000 
5 .686622 .686622 .686622 .6B6622 .686622 .686622 .686622 .686622 .686622 0.000000 
6 0.000000 0.000000 .698559 0.000000 0.000000 .698559 0.000000 .698559 .698559 0.000000 
7 .844621 .844621 .844621 .844621 .844621 .844621 .844621 .844621 .844621 0.000000 
8 .999192 .999192 .999192 .999L92 .999192 .999192 0.000000 .999192 .999192 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .718787 .718787 .718787 .718787 .718787 .718787 .718787 .718787 .718787 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
19 .824894 .824894 .824894 .824894 .824894 .824894 .824894 .824894 .824894 0.000000 
20 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
SU2)jC2) 
'1 
J. 3 4 5 b 7 8 9 10 11 
i 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 Q.OOQOOO 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .107951 .107951 .107951 .107951 .107951 0.000000 0.000000 .107951 0.000000 0.000000 0.000000 
r: 
'" 
.313378 .313378 .313378 .313378 .313378 .313378 .313378 .313378 .313378 .313378 .313378 
6 0.000000 •301441 •301441 •301441 .301441 .301441 .301441 0.000000 0.000000 0.000000 0.000000 
7 .155379 .155379 .155379 .155379 .155379 .155379 .155379 .155379 .155379 .155379 .155379 
B 0.000000 .000808 .000808 .000808 .000808 .000808 .000808 .000808 .000808 .000808 .000808 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000· 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .281213 .281213 .281213 .281213 .281213 .281213 .281213 .281213 .281213 .281213 .281213 
17 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .175106 .• 175106 .175106 .175106 .175106 .175106 .175106 .175106 .175106 .175106 .175106 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .107951 .107951 .107951 .107951 0.000000 
r: 
'" 
.313378 .313378 .313378 .313378 .313378 .313378 .313378 .313378 .313378 0.000000 
6 0.000000 0.000000 .301441 0.000000 0.000000 .301441 0.000000 .301441 .301441 0.0(10000 
7 .155379 .155379 .155379 .155379 .155379 .155379 .155379 .155379 .155379 0.000000 
8 .000808 .000808 .000808 .000808 .000808 .000808 0.000000 .00080B .00080B 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .281213 .281213 .281213 .281213 .281213 ,281213 .281213 .281213 .281213 0.000000 
. 17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .175106 .175106 .175106 .175106 .175106 .175106 .175106 .175106 .175106 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
Sl22,I,qlje/11 SC22,Vlj·lll SI22.I.qlj III 
2 3 2 3 2 3 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
!1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
.453171 
.148738 
,215854 
.250215 
.272835 
.167201 
.279259 
.280384 
.244989 
.178014 
.065221 
.079306 
.263638 
.157956 
.228114 
.177679 
.286010 
.506982 
.238148 
.231374 
.501747 
.366990 
.543543 
.508025 
.506572 
.504425 
.559854 
.482587 
.462774 
.509556 
.542623 
.602633 
.599606 
.• 483158 
.538677 
.515349 
.549447 
.484742 
.363669 
.511449 
.512230 
.476385 
.179839 
.307720 
.216122 
.243213 
.222739 
.272945 
.238154 
.256842 
.245455 
.279364 
.332146 
.321088 
.253203 
.303367 
.256536 
.272874 
.229249 
.129349 
.250403 
.256396 
,021868 
.878933 
.796130 
.813628 
.836481 
.841951 
.814701 
.837569 
.829233 
.820853 
.807715 
.783050 
.792868 
.816345 
.796641 
.819639 
.810919 
.838422 
.902729 
.827826 
.823613 
1.000000 
.021957 
.203870 
.186372 
.163519 
.158049 
.185299 
.162431 
.170767 
.179147 
.192285 
.216950 
.207132 
.183655 
.203359 
.180361 
.189081 
.161578 
.097271 
.172174 
.176387 
0.000000 
.099111 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
.453171 
.148738 
.215854 
.250215 
.272835 
.167201 
.279259 
.280384 
.244989 
.178014 
.065221 
.079306 
.263638 
.157956 
.228114 
.177679 
.286010 
.506982 
.238148 
.231374 
.501747 
.366990 
.543543 
.508025 
.506572 
.504425 
.559854 
.482587 
.462774 
.509556 
.542623 
.602633 
.59%06 
.483158 
.538677 
.515349 
.549447 
.484742 
.363669 
.511449 
.512230 
.476385 
.179839 
.307720 
.276122 
.243213 
.222739 
.272945 
.238154 
.256842 
.245455 
.279364 
.332146 
.321088 
.253203 
.303367 
.256536 
.272874 
.229249 
.129349 
.250403 
.2563% 
.021868 
Slilld l31 S1121d l ;$1 H122,I,llj1OI H122 ,I,21j:zlll HC22,I,31j3111 
2 3 2 3 
2 
3 
4 
co 
.J 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
.987155 
1.000000 
1.000000 
.994770 
1.000000 
.978464 
.930194 
1.000000 
1.000000 
1.000000 
.997403 
.997431 
1.000000 
.989705 
.992470 
.957959 
1.000000 
0.000000 
.997148 
1.000000 
0.000000 
.922729 
1.000000 
1.000000 
.978937 
.850133 
.955334 
.997780 
1.000000 
1.000000 
1.000000 
.998916 
.997756 
.996044 
.986720 
.963031 
.915566 
1.000000 
0.000000 
.994138 
1.000000 
0.000000 
.898666 
0.000000 
.933763 
.994366 
.823150 
.935812 
.984394 
1.000000 
1.000000 
1.000000 
.999634 
.997382 
.992270 
.980504 
.941072 
.873929 
1.000000 
0.000000 
.989456 
1.000000 
0.000000 
.012845 
0.000000 
0.000000 
.005230 
0.000000 
.021536 
.069806 
0.000000 
0.000000 
0.000000 
.002597 
.002569 
0.000000 
.010295 
.007530 
.042041 
0.000000 
0.000000 
.002852 
0.000000 
0.000000 
.077271 
0.000000 
0.000000 
.021063 
.149867 
.044666 
.002220 
0.000000 
0.000000 
0.000000 
.001084 
.002244 
.003956 
.013280 
.036969 
.084434 
0.000000 
0.000000 
.005862 
0.000000 
0.000000 
.101334 
0.000000 
.066237 
.005634 
.176850 
.064188 
.015606 
0.000000 
0.000000 
0.000000 
.000366 
.002618 
.007730 
.019496 
.058928 
.126071 
0.000000 
0.000000 
.010544 
0.000000 
0.000000 
.215513 
.004005 
.015094 
.037579 
.032594 
.011274 
.020938 
.016029 
.007129 
.009176 
.008843 
.003477 
.030149 
.025973 
• ()1 0056 
.003932 
.032939 
.109513 
.183438 
.185138 
.037210 
.098913 
.008294 
.020134 
.043118 
.034153 
.021395 
.020507 
.014994 
.008403 
.015852 
.046309 
.014901 
.031314 
.050199 
.012875 
.006891 
.031639 
.044522 
.223272 
.232293 
.020023 
.099675 
.009656 
.022503 
.042571 
.031012 
.021449 
.020810 
.017113 
.00B324 
.016783 
.052485 
.016408 
.033746 
.058135 
.013180 
.007037 
.030770 
.032563 
.224788 
.239102 
.001890 
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Table C.l (continued) 
HUlIJ U) 
2 3 4 5 6 7 8 q 10 11 
.113451 .002801 .004708 .011961 .OOO12q .000025 .000200 .108362 .00q433 .005445 .063590 
2 0.000000 .098145 .064757 .01Sq34 .000362 .000784 .000213 .000417 .002256 .000980 .030601 
3 0.000000 .006665 .10Q388 .001984 .003040 .008203 .004590 .002783 .001223 .001135 .001249 
4 0.000000 .002165 .016658 .397274 .179611 .127352 .1601n .030726 .007404 .010241 .010574 
5 .001267 .077473 .037384 .033650 .140486 .024770 .062Q40 .014077 .032067 .017975 .015248 
6 0.000000 0.000000 .000035 .001054 .022117 .176882 .020324 .000152 0.000000 .001033 .000036 
7 .000071 .000097 0.000000 .000570 .013470 .001715 .311731 .000036 .000057 .000033 .OOOOOQ 
8 .000569 0.000000 .001129 .001779 .005610 .008971 .006205 •1726Q9 .020913 .002279 .001120 
9 .000466 .000097 .020435 .001925 .001263 .005214 .001098 .002577 .333984 .010576 .003045 
10 .001164 .0000Q7 .002119 .002422 .014341 .019213 .031624 .034340 .003505 .148768 .003723 
11 .083826 .080854 .061139 .041132 .010437 .016768 .014248 .028019 .062062 .216929 .184049 
12 .004073 0.000000 0.000000 .000054 0.000000 .000115 0.000000 .000153 .000182 .000287 .000775 
13 .001532 .000616 .002146 .000209 .000240 .000667 .005702 .0150H .002370 .0323QS .009088 
14 .0281% 0.000000 .000167 .000111 0.000000 .000108 0.000000 .000611 .002744 .022180 .008366 
15 .000459 0:000000 .000467 .003765 .000139 .001375 .000061 .00OQ68 .005020 .000640 .000111 
16 .000511 .002995 .002766 .011274 .015562 .007760 .008141 .00440Q .022808 .008588 .008991 
17 .000828 .021832 .020679 .014490 .007201 .004580 .004295 .010507 .01%92 .010237 .007080 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
lQ .019112 .019030 .054310 .027599 .024821 .026534 .027048 .055927 .033186 .027834 .063268 
20 .018789 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .000398 .051665 .348947 0.000000 .000857 .000317 .000463 .000057 .004390 0.000000 
2 .001364 .000061 .001892 0.000000 .007703 .002751 .008640 .000020 .000013 0.000000 
3 .022101 .000054 .003912 0.000000 .017674 0.000000 .159676 .001486 .001003 .000210 
4 .010149 .002134 .016090 .013724 .173425 0.000000 .197747 .003710 .001238 .000495 
5 .010461 .014722 .011077 .012846 .042886 .018597 .022943 .000151 .002674 0.000000 
6 0.000000 0.000000 0.000000 .000063 .051241 .049257 .033639 .005616 .001859 .002882 
7 0.000000 .000026 .000014 0.000000 .000261 .002434 .000565 .028705 .004264 .004213 
8 .000291 .002785 .000594 .000323 .013663 0.000000 .072305 .001865 .000516 Q.OOOOOO 
9 .035413 .006616 .013655 .176013 .020145 .000132 0.000000 .005778 .001843 .002332 
10 .024674 .036869 .005898 .002732 .088620 .002672 .026569 .020536 .001477 .001471 
11 .093873 .080872 .052443 .025738 .056506 .032829 .049668 .074040 .005049 .029559 
12 .046917 .000266 .001006 0.000000 .000070 .000344 0.000000 0.000000 .008327 .000646 
1"..\ .000369 .372299 .006093 .001114 .021597 .000847 .000156 .003091 .002594 .001491 
14 .037819 .000514 .170404 .000119 .001905 0.000000 0.000000 .000920 .045024 .000190 
15 .003892 .000553 .001323 .047553 .001115 .004682 0.000000 .001702 .004873 .027512 
16 .006187 .020236 .004327 .005840 .026481 .010238 .006469 .000440 .004105 .002222 
17 .003715 .008767 .007271 .005617 .003927 .064917 .000998 .007151 .012310 .023389 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .016758 .016945 .038333 .017842 .049074 .00Q947 .072647 .010009 .010787 .010513 
20 0.000000 0.000000 0.000000 0.000000 0.000000 .001534 .003223 .022654 .030262 .796027 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
Hci2u 111 
2 3 4 5 6 7 8 9 10 11 
.000686 0.000000 '0.000000 .000011 .000018 0.000000 0.000000 .000989 0.000000 .002574 .000154 
2 0.000000 .000936 .003045 .000993 .000110 .000057 .000146 .000038 .000363 .000071 .221548 
3 0.000000 0.000000 .002974 .000021 .000037 .002002 .000097 .000076 0.000000 0.000000 0.000000 
4 0.000000 .000104 .000071 .048707 .012692 .028602 .021573 .000609 .000363 .000322 .001053 
5 0.000000 0.000000 .000035 .000043 .024759 .005120 .004866 0.000000 0.000000 0.000000 .000009 
6 0.000000 0.000000 .000035 .000064 .001212 .064012 .000503 0.000000 0.000000 0.000000 .000027 
7 0.000000 0.000000 0.000000 0.000000 .000680 .000057 .021541 0.000000 0.000000 0.000000 0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 .000029 .000032 .000457 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .000283 0.000000 0.000000 .001115 .000179 0.000000 .01706B .001359 .000989 
10 0.000000 0.000000 0.000000 0.000000 .000239 .001316 .000665 0.000000 .000061 .007006 .000154 
11 .004183 .000208 .006019 .001944 .000220 .003232 .000179 .000799 .010713 .024272 .062398 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .000109 
13 0.000000 0.000000 0.000000 .000075 0.000000 .000086 0.000000 0.000000 .000121 .004969 .000109 
14 .000196 0.000000 0.000000 0.000000 0.000000 .000029 0.000000 0.000000 0.000000 .000894 .000054 
15 0.000000 0.000000 .000071 0.000000 0.000000 .000029 0.000000 0.000000 0.000000 0.000000 0.000000 
16 0.000000 0.000000 .000035 .000064 .000367 .000057 0.000000 0.000000 .000121 .000036 .000009 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .000359 .000104 .002018 .003471 .001855 .004319 .002384 .000228 .003399 .003789 .008595 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .000057 .000963 .021331 0.000000 0.000000 0.000000 .000065 .000062 .000221 0.000000 
2 0.000000 0.000000 .000022 0.000000 .00007Q 0.000000 .000056 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 .000139 0.000000 .002722 0.000000 .000014 0.000000 
4 0.000000 0.000000 .000015 .003082 ,008139 .004558 .025185 0.000000 .000007 0.000000 
5 .000226 0.000000 0.000000 0.000000 .022746 .001508 .000391 0.000000 .000125 0.000000 
6 0.000000 0.000000 0.000000 0.000000 .010295 .009397 .003831 0.000000 .000561 0.000000 
7 0.000000 0.000000 0.000000 0.000000 .001600 .000421 .000019 .004360 .000533 0.000000 
9 0.000000 .000014 .000007 0.000000 0.000000 0.000000 .000336 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .000102 .031011 .001530 0.000000 0.000000 .000075 .000048 .000016 
10 0.000000 .000167 .000007 0.000000 .001113 0.000000 .000569 .000041 0.000000 0.000000 
11 .030034 .003768 .000994 0.000000 .004313 0.000000 .000579 .001597 .000194 0.000000 
12 .055033 0.000000 .000037 0.000000 0.000000 0,000000 0.000000 0.000000 .000042 0.000000 
13 0.000000 .001549 0.000000 0.000000 .000487 0.000000 0.000000 .000062 0.000000 .000055 
14 .005769 .000084 .004978 0.000000 0.000000 0.000000 0.000000 .000599 .000477 0.000000 
15 0.000000 0.000000 0.000000 .000063 0.000000 0.000000 0.000000 .000004 0.000000 .000235 
16 0.000000 .000028 0.000000 .000755 .005913 0.000000 .000009 0.000000 .000713 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.0000(10 0.000000 0.000000 0.000000 
19 .004695 .000614 .000936 .003774 .002922 .000491 .002032 .016173 .000152 .000039 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .000635 .001010 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
'¥ I. Hd Od H(22, I,Ylj (11 H(22,Ylj (11 H23,j (11 H22 , jill 
2 3 2 3 
1 .276052 0.000000 .375223 .2&905& .217888 .10&774 .014832 .0&6949 .044763 .675498 
2 .487082 .365100 ,420359 .074697 .272970 ,154538 .128603 0.000000 .054913 .630808 
3 .236865 .365100 .204418 .093222 .219403 .119250 .098926 0.000000 .056324 .530801 
4 .069997 .141713 .068039 .054687 0.000000 .039986 .334436 
5 .104419 .193053 .085247 .071843 0.000000 .064419 .454562 
6 .056245 .188332 .091817 .076511 0.000000 .045997 .412905 
7 .059239 .102371 .050519 .041138 0.000000 .035955 .253267 
8 .106393 .175601 .097460 .078142 0.000000 .057366 .457595 
9 .075257 .156528 .075400 .067042 0.000000 .034667 .374226 
10 .057213 .174396 .089786 .076511 0.000000 .039245 .397906 
11 .013999 .129352 •071293 .059469 . 0.000000 .019751 .274114 
12 .034301: .259378 .138897 .113009 0.000000 .044215 .545590 
13 .073395 .134507 .070490 .062631 0.000000 .036407 .341022 
14 .033117 .112938 .063603 .053520 0.000000 .025114 .26317B 
15 .110328 .249250 .124074 .106427 0.000000 .061712 .590080 
16 .041703 .147513 .073260 .062600 0.000000 .032509 .331076 
17 .168249 .285156 .134859 .113368 0.000000 .080496 .701632 
18 .127138 .091199 .032437 .027022 0.000000 .030704 .277796 
19 .144238 .309766 .151660 .125968 0.000000 .056839 .731632 
20 .150045 .332179 .166272 .138884 0.000000 .065913 .787381 
21 .035954 .034137 .001567 0.000000 0.000000 .024845 .071657 
I;; di2,01 1;;2!i2,01 I;;dil,41 ~(i 1, 41 1;;3(il,41 1'1 119 ,11 (lll4 
1 .919454 .080546 .831689 0.000000 .168311 1.000000 
2 .979576 .020424 .566528 .032083 .401389 1.000000 
3 .878926 .121074 .915129 0.000000 .084871 1.000000 
4 .917380 .082620 .884028 0.000000 .115972 1.000000 
'5 .903223 .096777 •95B250 0.000000 .041750 1.000000 
6 .878919 .121081 .952660 0.000000 .047340 1.000000 
7 .919846 .080154 1.000000 0.000000 0.000000 1.000000 
B .890050 .109950 .760563 0.000000 .239437 1.000000 
9 .922571 .077429 .951220 0.000000 .048780 1.000000 
10 .865995 .134005 .951807 0.000000 .048193 1.000000 
11 .949652 .050348 .990897 -.040843 .049946 1.000000 
12 .843801 .156199 .866667 0.000000 .133333 1.000000 
13 .827358 .172642 .980899 0.000000 .019101 1.000000 
14 .871447 .128553 .941196 -.045517 .104322 1.000000 
15 .805077 .194923 .961832 0.000000 .038168 1.000000 
16 .859904 .140096 .974468 0.000000 ,025532 1.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .953640 .046360 1.000000 0.000000 0.000000 1.000000 
20 .896082 .103918 0.000000 0.000000 0.000000 0.000000 
'I'
.£.1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
Hi j (II 
2 3 4 5 b 7 8 9 10 11 
1 .114137 .002801 .004708 .011972 .000148 .000025 .000200 .109352 .009433 .008019 .063745 
2 0.000000 .099082 .067802 .019927 .000473 .000841 .000359 .000455 .002619 .001051 .252149 
3 0.000000 .006665 .112362 .002005 .003077 .010205 .004687 .002860 .001223 .001135 .001249 
4 0.000000 .002269 .016729 .445981 .192303 .155954 .181765 .031335 .007768 .010562 .011627 
t:; 
" 
.001267 .077473 .037419 .033693 .165245 .029a90 .067806 .014077 .032067 .017975 .015257 
6 (I.MOOOO 0.000000 .00(1071 .001118 .023329 .240894 .020827 .000152 0.000000 .001033 .000063 
7 .000071 .000097 0.000000 .000570 .014149 .001772 .333272 .000036 .000057 .000033 .000009 
8 .000569 0.000000 .001129 .001779 .005610 .009000 .006238 .173156 .020913 .002279 .001120 
9 .000466 .000097 .020719 .001925 .001263 .006330 .001277 .002577 .351052 .011934 .004034 
10 .001164 .000097 .002119 .002422 .014580 .020529 .032289 .034340 .003565 .155774 .003877 
11 .088009 .081062 .067159 .043075 .010657 .020000 .014426 .028818 .072775 .241201 .246447 
12 .004073 0.000000 0.000000 .000054 0.000000 .000115 0.000000 .000153 .000182 .000287 .000884 
13 ,001532 .000676 .002146 .000284 .000240 .000752 .005702 .015079 .002491 .037364 .009197 
14 .028392 0.000000 .000167 .000111 0.000000 .000137 0.000000 .000611 .002744 .023074 .008420 
15 .000459 0.000000 .000538 .003765 .000139 .001404 .000061 .000968 .005020 .000640 .000111 
16 .000511 .002995 .002801 .011338 .015930 .007817 .008141 .004409 .022929 .008624 .009001 
17 .000828 .021832 .020679 .014490 .007201 ,004580 .004295 .010507 .019692 .010237 .007080 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .019472 .019134 .056328 .031070 .026676 .030853 .029433 .056156 .036575 .031624 .071864 
20 ,018789 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .000455 .052628 .370278 0.000000 .000857 .000317 .000528 .000119 .004612 0.000000 
2 .001364 .000061 .001914 0.000000 .007773 .002751 .008696 .000020 .000013 0.000000 
3 .022101 .000054 .003912 0.000000 .017813 0.000000 .162398 .001486 .001017 .000210 
4 .010149 .002134 .016105 .016806 .181563 .004558 .222931 .003710 .001245 .000495 
5 .010688 .014722 .011077 .012846 .065632 .020105 .023335 .000151 .002798 0.000000 
b 0.000000 0.000000 0.000000 .000063 .061536 .058654 .037470 .005616 .002420 .002882 
7 0.000000 .000026 .000014 0.000000 .001860 .002854 .000584 .033064 .004797 .004213 
8 .000291 .002798 .000601 .000323 .013663 0,000000 .072640 .001865 .000516 0.000000 
9 .035413 .006616 .013757 .207024 .021676 .000132 0.000000 .• 005853 .001891 .002348 
10 .024674 .037037 .005906 .002732 .089733 .002672 .027137 .020577 .001477 .001471 
11 .123906 .084641 .053437 .025738 .060819 .032829 .050246 .075637 .005243 .029559 
12 .101950 .000266 .001042 0.000000 .000070 .000344 0.000000 0.000000 .008369 .000646 
13 .000369 .373848 .006093 .001114 .022084 .000847 .000156 .003153 .002594 .001546 
14 .043589 .000598 .175382 .000119 .001905 0.000000 0.000000 .001509 .045501 .000190 
15 .003892 .000553 .001323 .047616 .001115 .004682 0.000000 .001706 .004873 .027747 
16 .006187 .020264 .004327 .006595 .032394 .010238 .006479 .000440 .004818 .002222 
17 .003715 .008767 .007271 .005617 .003927 .064917 .000998 .007151 .012310 .023389 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .021453 .017559 .039269 .021616 .051996 .010437 .074679 .026183 .010939 .010553 
20 0.000000 0.000000 0.000000 0.000000 0.000000 .001534 .003223 .0232B8 .031272 .796027 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
HUl)J IZ) 
2 3 4 S 6 7 B 9 10 11 
.129092 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .022147 .050730 .031343 .011B33 .00BB62 0.000000 0.000000 .067110 0.000000 0.000000 0.000000 
5 .176581 .204006 .124345 .333913 .322267 .0580Bl .250464 .188515 .473873 .432356 .482536 
6 0.000000 .262704 .156929 .120770 .046433 .373965 .158508 0.000000 0.000000 0.000000 0.000000 
7 .071470 .061485 .053106 .027285 .039584 .016744 .032091 .139652 .022078 .028537 .030150 
8 0.000000 .•009119 .021958 .029392 .043458 .062309 .121078 .041945 .020920 .026722 .021331 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 ·0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .009229 .010996 .010591 .009845 .007486 .008348 .010000 .014451 .005045 .009207 .007349 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 .455040 •13B556 .41589B .224581 .319586 .253009 .207260 .366167 .230182 .273020 .204765 
19 .013101 .014741 .016565 .011878 .01421B .012124 .012065 .016952 .011837 .011314 .010673 
.20 .020527 .016304 .023556 .013138 .016650 .01B567 •(113345 .016070 .011221 .010238 .012259 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.(01)000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .003190 .037776 .000624 .019953 0.000000 
.. 
.J .331730 .425560 .366242 .355155 .355155 .106663 .298610 .028526 .078711 0.000000 
6 0.000000 0.000000 .014469 0.000000 0.000000 .125629 0.000000 .013939 .011308 0.000000 
7 .037937 .023705 .070707 .042872 .042872 .018659 .004131 .147799 .011098 0.000000 
8 .057515 .038934 .034822 .082102 .OB2102 .010530 0.000000 .005049 .023263 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O.OMOOO 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .011559 .010834 .008645 .012375 .012375 .013069 .008496 .007617 .022230 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 .384218 .254203 .292525 .278266 .278266 .561321 .474342 .71 B005 .695619 0.000000 
19 .011622 .016340 .011175 .022120 .022120 .018102 .011864 .010726 .030806 0.000000 
20 0.000000 .024096 .019227 .027524 .027524 .027161 .017320 .016155 ,046498 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 
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Table C.l (continued) 
HIl2lJ 121 
2 3 4 5 b 7 8 9 10 11 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .002&80 .006139 .003793 .001432 .001072 0.000000 0.000000 .008121 0.000000 0.000000 0.000000 
r 
.J .080593 .093109 .056752 .152400 .147085 .02&509 .114313 .086040 .216278 .197330 .220233 
6 0.000000 .113362 .067718 .052115 .020037 .161373 .0&8399 0.000000 0.000000 0.000000 0.000000 
7 .013148 .011311 .009770 .005019 .007282 •003080 .005904 . .025691 .004062 .005250 .005546 
8 0.000000 .000007 .000018 .000024 .000035 .000050 .000098 .000034 .000017 .000022 .000017 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
15 0.000000 0,000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0,000000 0.000000 
16 .003611 .004302 ,004144 .003852 .002929 .003266 .003912 .005654 .001974 .003602 .002875 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .002781 ,003129 .003516 .002522 .003018 .002574 .002501 .003598 .002513 .002402 .002266 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 Q.OOOOOO O.OOOOOQ O.OQOOOO 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .000386 .004572 .000076 .002415 0.000000 
5 .151404 .194228 .167155 ,162095 .162095 .048682 .136287 .013019 .035924 O.OOMOO 
6 0.000000 0.000000 .006244 0.000000 0.000000 .054211 0.000000 .006015 .004879 ~.OOOOOO 
7 .006979 .004361 .013007 .007887 .0078B7 .003433 .000760 .027189 .002042 0.000000 
8 .000047 .000031 .000028 .01\t;o66 .000066 .000009 0.000000 .000004 .000019 0.000000 
9 0.000000 0.000000 O,IJOOOOO 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
j'l'
.,; 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .004522 .004239 .003382 .004842 .004842 .005113 .003324 .002980 .008697 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 
19 .002467 .003469 .002372 .004696 .0046% .003843 .002518 .002277 .006540 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.00000(1 O. (il)OI:JOO 0.000000 0.000000 0.000000 
21 0.000000 0.000000 a.ooooao 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
H.. (2)
• 13 
2 3 4 5 6 7 8 9 10 H 
1 .129092 0.000000 0.000000 0.000000 0.000000 0,(100000 0,000000 0.000000 0.000000 O.OOOOi)O 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0,000000 0.000000 0.000000 
7 
,\ 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 
4 .024827 .056869 .035136 .013265 .009934 0.0(10000 0.000000 z075231 0,000000 0.000000 0,000000 
5 .257174 ,297115 .181097 .486314 .469351 .084590 .364778 .274555 ,690151 .629686 ,702769 
6 0.000000 .376065 .224647 .172885 ,066469 ;535338 ,2.26907 0.000000 0,000000 0.000000 0.000000 
7 ,084618 ,072796 .062875 ,032305 .046867 .019824 :037994 ,165343 .026i40 .033787 ,035696 
8 0.000000 .009126 .021976 .029416 .043493 .062359 ,121176 .041979 t020937 .026744 ,021348 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O.OOOOVO 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .012840 .015298 .014735 .013697 .010415 .011614 .013912 .020105 ,007019 .012808 .010224 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 .455040 .138556 .415898 .224581 .319586 .253009 .207260 .386167 .230182 .273020 .204765 
19 .015882 .017870 .020081 .014400 .017236 .014698 .014627 .020550 .014349 .orms .012939 
20 .020527 .016304 .023556 .013138 .016650 .018567 .013345 .016070 .011221 .010238 .012259 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 'C:1" 16 17 18 19 20 21 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .003577 .042348 .000699 .022367 0.000000 
5 .483134 .619789 .533397 .517251 .517251 .155344 .434898 .041545 .114635 0.000000 
6 0.000000 0.000000 .020712 0.000000 0.000000 .179841 0.000000 .019954 .016187 0.000000 
7 .044916 . .028066 .083714 .050759 .050759 .022092 .004891 .174988 .013140 0.000000 
8 .057562 .038965 .034850 .082169 .082169 .010538 0.000000 .005053 .023282 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .016081 .015073 .012027 .017217 .017217 .018182 .011819 .010597 .030927 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 .384218 .254203 .282525 .278266 .278266 .561321 .474342 .718005 .695619 0.000000 
19 .014089 .019808 .013548 .026816 .026816 .021945 .014382 .013003 .037346 0.000000 
20 0.000000 .024096 .019227 .027524 .027524 .027161 .017320 .016155 .046498 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
l.:dil,H) 
2 3 4 5 6 7 8 9 10 11 
.985069 1. 000000 1.025883 1.025883 1.025883 1.025883 1.025883 1.025883 1.025883 1.025883 1.025883 
2 0.000000 .795276 .823848 .823848 .823848 .823848 .823848 .823848 .823848 .823848 .823848 . 
3 0.000000 .956522 .938586 .938586 .938586 .938586 .938586 .938586 .938586 .938586 .938586 
4 0.000000 .955372 .886039 .886039 .B86039 .886039 .886039 .886039 .886039 .886039 .886039 
5 .760204 .991272 .937709 .937709 .937709 .937709 .937709 .937709 .937709 .937709 .937709 
6 0.000000 0.000000 .906208 .906208 .906208 .906208 .906208 .906208 0.000000 .906208 .906208 
7 1.000000 1. 000000 0.000000 .964454 .964454 .964454 .964454 .964454 .%4454 .964454 .964454 
8 .863636 0.000000 .878375 .878375 .878375 .878375 .878375 .878375 .878375 .878375 .878375 
9 .694444 1.000000 .867100 .867100 .867100 .867100 .B67100 .867100 .867100 .867100 .867100 
10 .755556 1.000000 •935i30 .935930 .935930 .935930 .935930 .935930 .935930 .935930 .935930 
li 1.131354 .900836 .902941 .902941 .902941 .902941 .902941 .902941 .902941 .902941 .902941 
12 .825397 0.000000 0.000000 .899506 O.MOOOO .899506 0.000000 .899506 .899506 .899506 .899506 
13 .776371 1.000000 .968852 .968852 .968852 .968852 .968852 .968852 .968852 .968852 .968852 
14 .964687 0.000000 .956467 .956467 0.000000 .956467 0.000000 .956467 .956467 .956467 .956467 
15 .732394 0.000000 .958310 .958310 .958310 .958310 .958310 .958310 .958310 .958310 .958310 
16 .506329 1.000000 .982704 .982704 .982704 .982704 .982704 .982704 .982704 .982704 .982704 
17 .882B13 .8B0531 .880087 .880087 .880087 .880087 .880087 .880087 .880087 .880087 .880087 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 
19 1.000000 1.0000(1) 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
20 .992774 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1.025883 1.025883 1.025883 0.000000 1.025883 1.000000 .974026 .857143 .512428 0.000000 
2 .823848 .823848 .823848 0.000000 .823848 .990385 .686152 I. 000000 .666667 0.000000 
3 .938586 .938566 .938586 0.000000 .938586 0.000000 .760562 .758904 .715481 .714286 
4 .886039 .886039 .886039 .8B6039 .886039 0.000000 .656887 .784852 .735593 .616162 
5 .937709 .937709 .937709 .937709 .937709 .974395 .825210 .729730 .952904 0.000000 
6 0.000000 O.OQOOOO 0.000000 .906208 .906208 .783029 .702413 .754895 .744921 .744792 
7 0.000000 .964454 .964454 0.000000 .964454 .750000 .840426 .793304 .741142 .751781 
8 .878375 .878375 .878375 .878375 .878375 0.000000 .694578 .860262 .780488 0.000000 
9 .867100 .867100 .867100 .867100 .867100 .600000 0.000000 .675123 .667426 .684549 
10 .935930 .935930 .935930 .935930 .935930· .722772 .769631 .692643 .71B750 .714286 
11 .902941 .902941 .902941 .902941 .902941 .717%9 .704515 .633154 .674148 .593195 
12 .899506 .899506 .899506 0.000000 .899506 .769231 0.000000 0.000000 .807460 .736434 
13 .968852 .968852 .968852 .968852 .968852 .812500 .769231 .750988 .B04207 .815436 
14 .956467 .956467 .956467 .956467 .956467 0.000000 0.000000 .827434 .622168 .868421 
15 .958310 .958310 .958310 .958310 .958310 .949153 0.000000 .734450 .836348 .858312 
16 .982704 .982704 .982704 .982704 .982704 .651163 .918216 .620370 .683027 .619369 
17 .880087 .880087 .8B0087 .880087 .880087 .983293 .885542 .882688 .931129 .983740 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 1.000000 1.000000 1.000000 1.000000 1.000000 .997340 1.000000 .999593 .999611 .995716 
20 0.000000 0.000000 0.000000 0.000000 0.000000 .982759 .983209 .984001 .982940 .970052 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
S di2, j1) 
2 3 4 5 6 7 8 9 10 11 
1 .989273 0.000000 0.000000 .903313 .903313 0.000000 0.000000 .903313 0.000000 .903313 .903313 
2 0.000000 .928571 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 
3 0.000000 0.000000 .903313 .903313 .903313 .903313 .903313 .903313 0.000000 0.000000 0.000000 
4 0.000000 .928571 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 
r: 
.J 0.000000 0.000000 .903313 .903313 .903313 .9033E .903313 0.000000 0.000000 0.000000 .903313 
6 0.000000 0.000000 .903313 .903313 .903313 .903313 .903313 0.000000 0.000000 0.000000 .903313 
7 0.000000 0.000000 0.000000 0.000000 .903313 .903313 .903313 0.000000 0.000000 0.000000 0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 .903313 .903313 .903313 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .903313 0.000000 0.000000 .903313 .903313 0.000000 .903313 .903313 .903313 
10 0.000000 0.000000 0.000000 0.000000 .903313 .903313 .903313 0.000000 .903313 .903313 .903313 
11 .989273 .92B571 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .903313 
13 0.000000 0.000000 0.000000 .903313 0.000000 .903313 0.000000 0.000000 .903313 .903313 .903313 
14 .989273 0.000000 0.000000 0.000000 0.000000 .903313 0.000000 0.000000 0.000000 .903313 .903313 
15 0.000000 0.000000 .903313 0.000000 0.000000 .903313 0.000000 0.000000 0.000000 0.000000 0.000000 
16 0.000000 0.000000 .903313 .903313 .903313 .903313 0.000000 0.000000 .903313 .903313 .903313 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
1B 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .989273 .926571 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 .903313 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 i4 15 16 17 18 19 20 21 
.903313 .903313 .903313 0.000000 0.000000 0.000000 .645053 .9B1708 .606557 0.000000 
2 0.000000 0.000000 .903313 0.000000 .903313 0.000000 .645053 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 .903313 0.000000 .645053 0.000000 .606557 0.000000 
4 0.000000 0.000000 .903313 .903313 .903313 .754443 .645053 0.000000 .606557 0.000000 
5 .903313 0.000000 0.000000 0.000000 .903313 .754443 .645053 0.000000 .606557 0.000000 
b 0.000000 0.000000 0.000000 0.000000 .903313 .754443 .645053 0.000000 .606557 0.000000 
7 0.000000 0.000000 0.000000 0.000000 .903313 .754443 .645053 .9B1708 .606557 0.000000 
B 0.000000 .903313 .903313 0.000000 0.000000 0.000000 .645053 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .903313 .903313 .903313 0.000000 0.000000 .98170B .606557 .637681 
10 0.000000 .903313 .9033i3 0.000000 .903313 0.000000 .645053 .98170B 0.000000 0.000000 
11 .903313 .903313 .903313 0.000000 .903313 0.000000 .645053 .981708 .606557 0.000000 
12 .903313 0.000000 .903313 0.000000 0.000000 0.000000 0.000000 0.000000 .606557 0.000000 
13 0.000000 .903313 0.000000 0.000000 .903313 0.000000 0.000000 .98170B 0.000000 .6376B1 
14 .903313 .903313 .903313 0.000000 0.000000 0.000000 0.000000 .9B1708 .606557 0.000000 
15 0.000000 0.000000 0.000000 .903313 0.000000 0.000000 0.000000 .98170B 0.000000 .637681 
16 0.000000 .903313 0.000000 .903313 .903313 0.000000 .645053 0.000000 .606557 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O.(lOOOt)O 0.000000 
1B 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O.OOOOf)() 0.00(1000 0.000000 
19 .903313 .903313 .903313 .903313 .903313 .754443 .645053 .961708 .606557 .637661 
20 0.000000 0.000000 0.000000 0.000000 rj.OOOOOO 0.000000 0.000000 .9B1708 .606557 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
1'; 1<i2,i2l 
2 3 4 5 6 7 a 9 10 11 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 ·0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .761897 .761897 .761897 .761897 .761897 0.000000 0.000000 .761897 0.000000 0.000000 0.000000 
5 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 
6 0.000000 .761897 .761897 .761897 .761897 .761997 .761897 0.000000 0.000000 0.000000 0.000000 
7 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 
8 0.000000 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 O.OOMI)I) 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 O.MOOOO 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .761897 .761897 .761897 .761997 .761897 .761897 .761897 .761897 .761897 .761897 .761897 
17 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 •761B97 .761697 .761B97 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 . 21 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .761897 .761897 .761897 .761897 0.000000 
5 .761897 .761897 .761B97 .761897 .761897 .761897 .761897 .761897 .761897 0.000000 
6 0.000000 0.000000 .761897 0.000000 0.000000 .761897 0.000000 .761897 .761897 0.000000 
7 .761B97 .761B97 .761B97 .761B97 .761B97 .761897 .761897 .761897 .761897 0.000000 
8 .761897 .761897 .761897 .761897 .761897 .761897 0.000000 .761B97 .761B97 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.00(01)0 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 .761897 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .761897 .761B97 .761897 .761897 .761897 .761897 .761897 .761897 .7&1897 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
l;2(i2,j1} 
2 3 4 5 6 7 8 9 10 11 
1 -.134684 0.000000 0.000000 .032509 .032509 0.000000 0.000000 .032509 0.000000 .032509 .032509 
2 0.000000 0.000000 .032509 .032509 .032509 .032509 .032509 .032509 .032509 .032509 .032509 
3 0.000000 0.000000 .032509 .032509 .032509 .032509 .032509 .032509 0.000000 0.000000 0.000000 
4 0.000000 0.000000 .032509 .032509 .032509 .032509 .032509 .032509 .• 032509 .032509 .032509 
5 0.000000 0.000000 .032509 .032509 .032509 .032509 .032509 0.000000 0.000000 0.000000 .032509 
6 0.000000 0.000000 .032509 .032509 .032509 .032509 .032509 0.000000 0.000000 0.000000 .032509 
7 0.000000 0.000000 0.000000 0.000000 .032509 .032509 .032509 0.000000 0.000000 0.000000 0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 .032509 .032509 .032509 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .032509 0.000000 0.000000 .032509 .032509 0.000000 .032509 .032509 .032509 
10 0.000000 0.000000 0.000000 0.000000 .032509 .032509 .032509 0.000000 .032509 .032509 .032509 
11 -.134684 0.000000 .032509 .032509 .032509 .032509 .032509 .032509 .032509 .032509 .032509 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .032509 
13 0.000000 0.000000 0.000000 .032509 0.000000 .032509 0.000000 0.000000 .032509 .032509 .032509 
14 -.134684 0.000000 0.000000 0.000000 0.000000 .032509 0.000000 0.000000 0.000000 .032509 .032509 
15 0.000000 0.(100000 .032509 0.000000 0.000000 .032509 0.000000 0.000000 0.000000 0.000000 0.000000 
16 0.000000 0.000000 .032509 .032509 .032509 .032509 0.000000 0.000000 .032509 .032509 .032509 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 ~.134684 0.000000 .032509 .032509 .032509 .032509 .032509 .032509 .032509 .032509 .032509 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .032509 .032509 .032509 0.000000 0.000000 0.000000 .226776 .012942 .302254 0.000000 
2 0.000000 0.000000 .032509 0.000000 .032509 0.000000 .226776 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 .032509 0.000000 .226776 0.000000 .302254 0.000000 
4 0.000000 0.000000 .032509 .032509 .032509 .245557 .226776 0.0\)0000 .302254 0.000000 
:) .032509 0.000000 0.000000 0.000000 .032509 .245557 .226776 0.000000 .302254 0.000000 
6 0.000000 0.000000 0.000000 0.000000 .032509 .245557 .226776 0.000000 .302254 0.000000 
7 0.000000 0.000000 0.000000 0.000000 .032509 .245557 .226776 .012942 .302254 0.000000 
8 0.000000 .032509 .032509 0.000000 0.000000 0.000000 .226776 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .032509 .032509 .032509 0.000000 0.000000 .012942 .302254 .260870 
10 0.000000 .032509 .032509 0.000000 .032509 0.000000 .226776 .012942 0.000000 0.000000 
11 .032509 .032509 .032509 0.000000 .032509 0.000000 .226776 .012942 .302254 0.000000 
12 .032509 0.000000 .032509 0.000000 0.000000 0.000000 0.000000 0.000000 .302254 0.000000 
13 0.000000 .032509 0.000000 0.000000 .032509 0.000000 0.000000 .012942 0.000000 .260870 
14 .032509 .032509 .032509 0.000000 0.000000 0.000000 0.000000 .012942 .302254 0.000000 
15 0.000000 0.000000 0.000000 .032509 0.000000 0.000000 0.000000 .012942 0.000000 .260870 
16 0.000000 .032509 0.000000 .032509 .032509 0.000000 .226776 0.000000 .302254 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .032509 .032509 .032509 .032509 .032509 .245557 .226776 .012942 .302254 .260870 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .012942 .302254 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
r; 2lil,j2) 
2 3 4 5 6 7 8 9 10 11 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .106411 .106411 .106411 .106411 .106411 0.000000 0.000000 .106411 0.000000 0.000000 0.000000 
5 .098562 .098562 .098562 .098562 .098562 .098562 .098562 .098562 .098562 .098562 .098562 
6 0.000000 .166107 .166107 .166107 .166107 .166107 .166107 0.000000 0.000000 0.000000 0.000000 
7 .136481 .136481 .136481 .136481 .136481 .136481 .136481 .136481 .136481 .136481 .136481 
8 0.000000 .168036 .168036 .168036 .168036 .168036 .168036 .168036 .168036 .168036 .168036 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
1~
.,) 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .083013 .083013 .083013 .083013 .083013 .083013 .083013 .083013 .083013 .083013 .083013 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .106411 .106411 .106411 .106411 0.000000 
5 .098562 .098562 .098562 .098562 .098562 .098562 .0~8562 .098562 .098562 0.000000 
6 0.000000 0.000000 .166107 0.000000 0.000000 .166107 0.000000 .166107 .166107 0.000000 
7 .136481 .136481 .136481 .136481 .136481 .136481 .136481 .136481 .136481 0.000000 
8 .168036 .168036 .168036 .168036 .168036 .168036 0.000000 .168036 .168036 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0;000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 
16 .083013 .083013 .083013 .083013 .083013 .083013 .083013 .083013 .083013 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
1;;3!i 1, j1) 
2 3 4 5 6 7 8 9 10 11 
.014874 0.000000 .041524 .041524 .041524 .041524 .041524 .041524 .041524 .041524 .041524 
2 0.000000 .119094 .113825 .113825 .113825 .113825 .113825 .113825 .113825 .113825 ,113825 
3 0.000000 .043478 .061414 .061414 .061414 .061414 .061414 .061414 .061414 .061414 .061414 
4 0.000000 .044628 .113648 .113648 .113648 .113648 .113648 .113648 .113648 .113648 ,113648 
5 .112245 0.000000 .057243 .057243 .057243 .057243 .057243 .057243 .057243 .057243 .057243 
6 0.000000 0.000000 .093792 .093792 .093792 .093792 .093792 .093792 0.000000 .093792 .093792 
7 0.000000 0.000000 0.000000 .035546 .035546 •035546 .035546 .035546 . .035546 .035546 .035546 
8 0.000000 0.000000 .121625 .121625 .121625 .121625 .121625 .121625 .121625 .121625 .121625 
9 .111111 0.000000 .132900 .132900 .132900 .132900 .132900 .132900 .132900 .132900 .132900 
10 .055556 0.000000 .064070 .064070 .064070 .064070 .064070 .064070 .064070 .064070 .064070 
11 .138912 .058542 .080050 .080050 .080050 .080050 .080050 .080050 .080050 .080050 .080050 
12 .150794 0.000000 0.000000 .100494 0.000000 .100494 0.000000 .100494 .100494 .100494 .100494 
13 .016878 0.000000 .031148 .031148 .031148 .031148 .031148 .031148 .031148 .031148 .031148 
14 .034625 0.000000 .043533 .043533 0.000000 .043533 0.000000 .043533 .043533 .043533 .043533 
15 .070423 0.000000 .035575 .035575 .035575 .035575 .035575 .035575 .035575 .035575 .035575 
16 .278481 0.000000 .017296 .017296 .017296 .017296 .017296 , (117296 .017296 .017296 .017296 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
.041524 .041524 .041524 0.000000 .041524 0.000000 .025974 .071429 .402466 0.000000 
2 •113l!25 .113825 .113825 0.000000 .113825 0.000000 .274876 0.000000 0.000000 0.000000 
3 .(161414 .061414 .061414 0.000000 .061414 0.000000 .062919 .016438 .096234 .095238 
4 •11364l! •11364B .113648 .113648 .113648 0,000000 .163302 .054885 .088136 .121212 
5 .057243 .057243 .057243 .057243 .057243 .002845 .067348 .081081 .012559 0.000000 
6 0.000000 0.000000 0.000000 .093792 .093792 .045113 .110277 .063814 .072235 .060764 
7 0.000000 .035546 .035546 0.000000 .035546 .076087 0.000000 .058022 .079724 .071259 
8 .121625 .121625 .121625 .121625 .121625 0.000000 .135290 .002183 .048780 0.000000 
9 .132900 .132900 .132900 .132900 .132900 .200000 0.000000 .131078 .143508 .122318 
10 .064070 .064070 .064070 .064070 .064070 .079208 .058837 .(J88043 .073864 .091837 
11 .080050 .080050 .080050 ,080050 .080050 .111201 .088609 .153943 .126351 .151346 
12 .100494 .100494 .100494 0.000000 .100494 .076923 0.000000 0.000000 .023690 .069767 
13 .031148 .031148 .031148 .031148 .031148 .031250 .038462 .068511 .0339Bl .016779 
14 .043533 .043533 .043533 .043533 .043533 0.000000 0.000000 .048673 .165657 .026316 
15 .035575 .035575 .035575 .035575 .035575 .011299 0.000000 .050239 .030146 .024736 
16 .017296 .017296 .017296 .017296 .017296 .111111 .026022 .101852 .113497 .103604 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
z: :s(i2,W 
2 3 4 5 6 7 8 9 10 11 
1 .145411 0.000000 0.000000 .064178 .064178 0.000000 0.000000 .064178 0.000000 .064178 .06417B 
2 0.000000 .071429 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 
3 0.000000 0.000000 .064178 .064178 .064178 .064178 .064178 .064178 0.000000 0.000000 0.000000 
4 0.000000 .071429 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 
r 
oJ 0.000000 0.000000 .064178 .064178 .064178 .064178 .064178 0.000000 0.000000 0.000000 .064178 
6 0.000000 0.000000 .064178 .064178 .064178 .064178 .064178 0.000000 0.000000 0.000000 .064178 
7 0.000000 0.000000 0.000000 0.000000 .064178 .064178 .064178 0.000000 0.000000 0.000000 0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 .064178 .064178 .064178 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .064178 0.000000 0.000000 .064178 .064178 0.000000 .064178 .064178 .064178 
10 0.000000 0.000000 0.000000 0.000000 .064178 .064178 .064178 0.000000 .064178 .064178 .064178 
11 .145411 .071429 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .064178 
13 0.000000 0.000000 0.000000 .064178 0.000000 .064178 0.000000 0.000000 .064178 .064178 .064178 
14 .145411 0.000000 0.000000 0.000000 0.000000 .004178 0.000000 0.000000 0.000000 .064178 .064178 
15 0.000000 0.000000 .064178 0.000000 0.000000 .064178 0.000000 0.000000 0.000000 0.000000 0.000000 
16 0.000000 0.000000 .064178 .064178 .064178 .064178 0.000000 0.000000 .064178 .064178 .064178 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .145411 .071429 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 .064178 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 lB 19 20 21 
.064178 .064178 .064178 0.000000 0.000000 0.000000 .128171 .005349 .0911B9 0.000000 
2 0.000000 0.000000 .064178 0.000000 .064178 0.000000 .128171 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 .064178 0.000000 .128171 0.000000 .091189 0.000000 
4 0.000000 0.000000 .064178 .064178 .064178 0.000000 .128171 0.000000 .0911B9 0.000000 
5 .064178 0.000000 0.000000 0.000000 .064178 0.000000 .128171 0.000000 .091189 0.000000 
6 0.000000 0.000000 0.000000 0.000000 .064178 0.000000 .128171 0.000000 .091189 0.000000 
7 0.000000 0.000000 0.000000 0.000000 .064178 0.000000 .128171 .005349 .091189 0.000000 
8 0.000000 .064178 .064178 0.000000 0.000000 0.000000 .128171 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .064178 .064178 .064178 0.000000 0.000000 .005349 .091189 .101449 
10 O.OOOMO .064178 .064178 0.000000 .064178 0.000000 .128171 .005349 0.000000 0.000000 
11 .064178 .064178 .064178 0.000000 .064178 0.000000 .128171 .005349 .091189 0.000000 
12 .064178 0.000000 .064178 0.000000 0.000000 0.000000 0.000000 0.000000 .091189 0.000000 
13 0.000000 .064178 0.000000 0.000000 .064178 0.000000 0.000000 .005349 0.000000 .101449 
14 .064178 .064178 .064178 0.000000 0.000000 0.000000 0.000000 .005349 .091189 0.000000 
15 0.000000 0.000000 0.000000 .064178 0.000000 0.000000 0.000000 .005349 0.000000 .101449 
16 0.000000 .064178 O.OOOOM .064178 .064178 0.000000 •12B171 0.000000 .091189 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .064178 .064178 .064178 .064178 .064178 0.000000 .128171 .005349 .091189 .101449 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .005349 .091189 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
1;;3 Ii 1,j2) 
2 3 4 5 b 7 8 9 10 11 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .002313 .002313 .002313 .002313 .002313 0.000000 0.000000 .002313 0.000000 0.000000 0.000000 
5 .135570 .135570 .135570 .135570 .135570 .135570 .135570 .135570 .135570 .135570 .135570 
6 0.000000 .072436 .072436 .072436 .072436 .072436 .072436 0.000000 0.000000 0.000000 0.000000 
7 .054717 .054717 ,054717 .054717 .054717 .054717 .054717 .054717 .054717 .054717 .054717 
8 0.000000 .147905 .147905 ,147905 .147905 .147905 .147905 .147905 .147905 .147905 .147905 
9 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .012703 .012703 .012703 .012703 ,012703 .012703 .012703 .012703 .012703 .012703 .012703 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 ,002313 .002313 .002313 .002313 0.000000 
5 .135570 .135570 .135570 .135570 .135570 .135570 .135570 .135570 .135570 0.000000 
6 0.000000 0.000000 .072436 0.000000 0.000000 .072436 0.000000 .072436 .072436 0.000000 
7 .054717 .054717 .054717 .054717 .054717 ,054717 .054717 .054717 .054717 0.000000 
8 .147905 .147905 .147905 .147905 .147905 .147905 0.000000 .147905 .147905 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .012703 .012703 .012703 .012703 .012703 .012703 ,012703 .012703 .012703 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0,000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.1 (continued) 
l; 31i2,j2} 
2 3 4 5 6 7 B 9 10 11 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 O.OOOOQ(I 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .098661 .098661 .098661 .098661 .098661 0.000000 0.000000 .098661 0.000000 0.000000 0.000000 
5 .098661 .098661 .098661 ,098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 
6 0.000000 .098661 .098661 .098661 .098661 .098661 .098661 0.000000 0.000000 0.000000 0.000000 
7 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 
B 0.000000 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 Q.OOOOOO 0.000000 0.000000 0.000000 
19 .098661 .098661 .098661 .098661 .098661 .09866i .098661 .098661 .098661 .098661 .098661 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .098661 .098661 .098661 .098661 0.000000 
5 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 0.000000 
6 0.000000 0.000000 .098661 0.000000 0.000000 .098661 0.000000 .098661 .098661 0.000000 
7 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 0.000000 
8 .098661 .098661 .098661 .098661 .098661 .098661 0.000000 .098661 .098661 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 .098661 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
11(19.1) <I.llJl 
2 3 4 5 6 7 8 9 10 11 
1 1.00MOn 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
2 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
3 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
4 0.000000 1.000000 1,000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
5 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
b 0.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 
7 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
8 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
9 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 
10 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
11 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
12 1.000000 0.000000 0.000000 1.000000 0.000000 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 
13 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
14 1.000000 0.000000 1.000000 1.000000 0.000000 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 
15 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
16 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.0000(10 1.000000 
17 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 1.000000 1.000000 1.000000 1,000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
20 1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
2 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
3 1.000000 1.000000 1.000000 0.000000 1,000000 0.000000 1.000000 1.000000 1.000000 1.000000 
4 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 
5 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
6 0.000000 0.000000 0.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
7 0.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
a 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 0.000000 
9 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 
10 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 
11 1.000000 1, 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
i2 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 0.000000 0.000000 1.000000 1.000000 
13 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
14 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 0.000000 1.000000 1.000000 1.000000 
15 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 
16 1.000000 1.000000 1.000000 1.000000 1.00MOO 1.000000 1.000000 1.000000 1.000000 1.000000 
17 1.000000 1.000000 1.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
l'l09.1> U2lJ 1 
2 3 4 5 6 7 8 q 10 11 
1 1.000000 0.000000 0.000000 1. 000000 1.000000 0.000000 0.000000 1.000000 0.000000 1.000000 1.000000 
2 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
3 0.000000 0.000000 1. i)OOOOO 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 0.000000 0.000000 
4 0.000000 1.000000 1.000000 1.000000 l.OOMOO 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
5 0.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 0.000000 0.000000 1.000000 
6 0.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 0.000000 0.000000 1.000000 
7 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 0.000000 0.000000 0.000000 0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 0.000000 0.000000 0.000000 
9 0.000000 0.000000 1. 000000 0.000000 0.000000 1.000000 1.000000 0.000000 1.000000 1. 000000 1.000000 
10 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 1.000000 
11 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 
13 0.000000 0.000000 0.000000 1.000000 0.000000 1.000000 0.000000 0.000000 1.000000 1.000000 1.000000 
14 1.000000 0.000000 0.000000 0.000000 0.000000 1.000000 0.000000 0.000000 0.000000 1.000000 1.000000 
15 0.000000 0.000000 1.000000 0.000000 0.000000 1.000000 0.000000 O. (100000 0.000000 0.000000 0.000000 
16 0.000000 0.000000 1. 000000 1.000000 1.000000 1.000000 0.000000 0.000000 1. 000000 1. 000000 1.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 1.000000 1.000000 1.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 0.000000 
2 0.000000 0.000000 1.000000 0.000000 1.000000 0.000000 1.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 1.000000 0.000000 1.000000 0.000000 1.000000 0.000000 
4 0.000000 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 0.000000 
S 1.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 0.000000 1.000000 0.000000 
6 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 0.000000 1.000000 0.000000 
7 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 1. 000000 1.000000 0.000000 
8 0.000000 1.000000 1.000000 0.000000 0.000000 0.000000 1.000000 0.000000 0.000000 0,000000 
9 0.000000 0.000000 1.000000 1.000000 1.000000 0.000000 0.000000 1.000000 1.000000 1.000000 
10 0.000000 1.000000 1.000000 0.000000 1.000000 0.000000 1.000000 1.000000 0.000000 0.000000 
11 1.000000 1.000000 1.000000 0.000000 1.000000 0.000000 1.000000 1.000000 1.000000 0.000000 
12 1.000000 0.000000 1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 0.000000 
13 0.000000 1.000000 0.000000 0.000000 1.000000 0.000000 0.000000 1.000000 0.000000 1.000000 
14 1.000000 1.000000 1.000000 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 0.000000 
15 0.000000 0.000000 0.000000 1.000000 0.000000 0.000000 0.000000 1.000000 0.000000 1.000000 
16 0.000000 1.000000 0.000000 1.000000 1.000000 0.000000 1.000000 0.000000 1.000000 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 1.000000 1.000000 1.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 
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Table C.l (continued) 
1'1<19, u (U\j2 
2 3 4 5 6 7 B 9 10 11 
1 1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 0.000000 1.000000 0.000000 0.000000 0.000000 
5 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 
6 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0,000000 0.000000 0.000000 0.000000 
7 1.000000 1.000000 1.00')000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
B 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
9 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
19 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
20 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 1B 19 20 21 
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
5 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
6 0.000000 0.000000 1.000000 0.000000 0.000000 1.000000 0.000000 1.000000 1.000000 0.000000 
7 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 1.000000 0.000000 
B 1.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
17 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
19 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0,000000 
20 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 1,000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 (1.000000 
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Table C.l (continued) 
"09.1> (I2lJ2 
2 3 4 5 6 7 B 9 10 11 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0,000000 0,000000 0,000000 0,000000 0,000000 0.000000 0,000000 
3 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0,000000 0.000000 0.000000 0,000000 0,000000 
4 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 0.000000 1,000000 0.000000 0.000000 0,000000 
5 1.000000 1.000000 1,000000 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 1.000000 1.000000 
b 0.000000 1.000000 1.000000 1.000000 1,000000 1.000000 1,000000 0.000000 0.000000 0.000000 0.000000 
7 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
8 0.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1,000000 1.000000 1. 000000 1.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.00\)000 0.(100000 O,OO(iOOO 
11 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 
IT
." 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 O.OO(iOOO 0.000000 f).OOOOOQ 0.0000(10 0.000000 0,000000 (1,000000 0.1)00000 0.(1000\j(1 
15 0.000000 n.OOOOOO 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 1).000000 0.000000 0:000000 
16 1.000000 1.000000 i.OOOOOO [,000000 1,000000 LOOOOOO 1,000000 . 1.000000 1,000000 1.000000 1.000000 
17 0.000000 0.000000 0.000000 O.OO(!(IOO 0.000000 0.000000 0.000000 0.000000 0,000000 0:1000000 0,000000 
18 0.000000 (1.001)000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 O.OOOOOi) 
tit 1.000000 1,(iOOOOO 111000000 1. 000000 l~OO(!OOO 1.000000 1. 000000 1.000000 1,000000 1.000000 1./jOOO(l(l 
20 0.000000 011000000 0,000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 O.OOOOO{) {:~OOOOOO 
21 0:000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
."Ll 
~ ~.r 
iJ 14 15 16 17 18 19 20 21 
0,,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 O,OOl)iJOO 0,000000 0.000000 0.000000 0.0000(10 0.000000 0.000000 0.000000 0.000000 0.000000 
3 (i.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 1.000000 1.000000 1.000000 1.000000 0,000000 
5 1.000000 1,000000 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
6 0.000000 0.000000 1.000000 0.000000 0.000000 1.000000 0.000000 1.000000 1.000000 0.000000 
7 1.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
8 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 1.000000 1.000000 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 (1.0(10000 0.000000 0.000000 0.000000 0.000000 0. 1)00000 0.000000 0.000000 0.000000 0.000000 
16 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1. 000000 1.000000 1.000000 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.000000 
20 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
l; dil,d31 l; 1 !i2,d31 l; 2(i 1,d31 l; 2ii2,d31 
2 3 2 3 2 '1'
.' 2 3 
1 .55413 .55413 .55413 .60415 .60415 .60415 .08518 .08518 .08518 .21542 .21542 .21542 
2 •5898B .58988 0.00000 0.00000 0.00000 0.00000 .25332 .25332 0.00000 0.00000 0.00000 0.00000 
3 .84108 .84108 .84108 0.00000 0.00000 .60415 .06783 .06783 .06783 0.00000 0.00000 .21542 
4 .77375 .77375 .77375 .60415 .60415 .60415 .16023 .16023 .16023 .21542 .21542 .21542 
'5 .60440 .60440 .60440 0.00000 .60415 .60415 .25392 .25392 .25392 0.00000 .21542 .21542 
6 .56028 .56028 .56028 .60415 .60415 .60415 .22404 .22404 .22404 .21542 .21542 .21542 
7 .51216 .51216 .51216 .60415 .60415 .60415 .25456 .25456 .25456 .21542 .21542 .21542 
8 .58641 .58641 .58641 0.00000 0.00000 0.00000 .16630 .16630 .16630 0.00000 0.00000 0.00000 
9 .46084 .46084 .46084 0.00000 0.00000 0.00000 .19240 .19240 .19240 0.00000 0.00000 0.00000 
10 .83554 .83554 .83554 0.00000 0.00000 0.00000 .10688 .10688 .10688 0.00000 0.00000 0.00000 
11 .52314 .52314 .52314 .60415 .60415 .60415 .21719 .21719 .21719 .21542 .21542 .21542 
12 .49345 .49345 .49345 .60415 .60415 .60415 .21884 .21884 .21884 .21542 .21542 .21542 
13 .57579 .57579 .57579 0.00000 .60415 .60415 .15705 .15705 .15705 0.00000 .21542 .21542 
14 .66454 .66454 .66454 .60415 .60415 .60415 .19469 .19469 .19469 .21542 .21542 .21542 
15 .67889 .67889 •67BB9 .60415 .60415 .60415 .07641 .07641 .07641 .21542 .21542 .21542 
16 .54704 .54704 .54704 .60415 .60415 .60415 .19056 .19056 .19056 .21542 .21542 .21542 
17 .90164 .90164 .90164 0.00000 0.00000 0.00000 .09836 .09836 .09836 0.00000 0.00000 0.00000 
18 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
19 .99B6B .99868 .99868 .60415 .60415 .60415 .00132 .00132 .00132 .21542 .21542 .21542 
20 .98610 .98610 .98610 0.00000 0.00000 0.00000 .01390 .01390 .01390 0.00000 0.00000 0.00000 
21 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
l; :slil,d3J l; :s(i2,d3l Ml19• ll lilld3 N1l9 • 1l 1Uld3 
2 3 2 3 :2 3 2 3 
.36068 .36068 .36068 .18044 .18044 .18044 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
2 •156BO .15680 0.00000 0.00000 0.00000 0.00000 1.00000 1.00000 0.00000 0.00000 0.00000 0.00000 
3 .09110 .09110 .09110 0.00000 0.00000 .18044 1.00000 1.00000 1.00000 0.00000 0.00000 1.00000 
4 .06602 .06602 .06602 .1B044 .18044 .18044 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
5 .14168 .14168 .14168 0.00000 .lB044 .18044 1.00000 1.00000 1.00000 0.00000 1.00000 1.00000 
6 .21567 .21567 .21567 .18044 .16044 .18044 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
7 .23328 .23328 .23328 .18044 .1B044 .18044 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
8 .24729 .24729 .24729 0.00000 0.00000 0.00000 1.00000 1.00000 1.00000 0.00000 0.00000 0.00000 
9 .34676 .34676 .34676 0.00000 0.00000 0.00000 1.00000 1.00000 1.00000 0.00000 0.00000 0.00000 
10 .057S7 .05757 .05757 0.00000 0.00000 0.00000 1.00000 1.00000 1.00000 0.00000 0.00000 0.00000 
11 .25967 .25967 .25967 .18044 .18044 .18044 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
12 .28770 .2B770 .28770 .18044 .1B044 .18044 1.00000 1.00000 1. 00000 1.00000 1.00000 1.00000 
13 .26716 .26716 .26716 0.00000 .18044 .18044 1.00000 1.00000 1.00000 0.00000 1.00000 1.00000 
14 .14077 .14077 .14077 .18044 .18044 .18044 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
15 .24469 .24469 .24469 .18044 .18044 .18044 hOooOO 1.00000 1.00000 1.00000 1.00000 1.00000 
16 .26240 .26240 .26240 .18044 .18044 .18044 1.00000 1. 00000 1.00000 1.00000 1.00000 1.00000 
17 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 1.00000 1.00000 0.00000 0.00000 0.00000 
18 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
19 0.00000 0.00000 0.00000 .18044 .18044 .18044 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
20 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 1. 00000 1.00000 0.00000 0.00000 0.00000 
21 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
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Table C.l (continued) 
BCrllj Cll 
2 3 4 5 6 7 8 9 10 11 
1 .149963 .000252 .001310 .011036 .000069 .000009 .000121 .028058 .001536 .001501 .069034 
2 0.000000 .062757 .129553 .125592 .001398 .001942 .000932 .000777 .002641 .001942 .238835 
3 0.000000 .002354 .114467 .006882 .006133 .010627 .010484 .002710 .000749 .001177 .005099 
4 0.000000 .000218 .004702 .371774 .097727 .044497 .098695 .008069 .001223 .002863 .011643 
5 .002207 .011777 .016236 .048455 .117619 .013317 .059669 .005688 .008147 .007733 .025835 
6 0.000000 0.000000 .000029 .002848 .034752 .178476 .036161 .000115 0.000000 .000034 .000115 
7 .000165 .000015 0.000000 .000856 .011757 .000961 .308093 .000015 .000015 .000015 .000015 
8 .002770 0.000000 .001130 .005904 .010824 .011115 .013557 .160824 .012245 .002259 .004373 
9 .003141 .000063 .034801 .010868 .004146 .010993 .004083 .004083 .332747 .017840 .020227 
10 .005284 .000039 .002409 .009130 .031430 .027040 .078477 .036325 .002331 .167521 .01b511 
11 .127458 .006552 .014998 .033455 .004936 .005092 .007629 .006395 .008907 .052711 .176137 
12 .027478 0.000000 0.000000 .000264 0.000000 .000211 0.000000 .000211 .000159 .000423 .004492 
13 .002725 .000104 .000963 .000311 .000207 .1)00370 .005583 .006294 .000622 .014394 .015904 
14 .028452 0.000000 .000034 .000074 0.000000 .000027 0.000000 .000115 .000325 .004443 .006601 
15 .003427 0.000000 .000923 .024651 .000527 .003361 .000264 .001780 .005800 .001252 .000857 
16 .002071 .00lb05 .004400 .059459 .047722 .015281 .028268 .006526 .021225 .013532 .055802 
17 .003330 .005864 .016767 .038957 .011257 .004597 .00nO! .007927 .009341 .008222 .022396 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .009719 .000648 .005583 .009407 .004919 .003377 .006069 .005349 .001996 .002834 .025373 
20 .011804 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .000069 .030473 .470328 0.000000 .000121 .000104 .000651 .000104 .004650 0.000000 
2 .001709 .000311 .018330 0.000000 .007845 .008000 .076583 .000388 .000155 0.000000 
3 .014478 .000143 .019827 0.000000 .009414 0.000000 .720287 .009878 .006098 .001070 
4 .001793 .001528 .021997 .002180 .024916 0.000000 .220122 .007285 .002211 .ooom 
5 .002844 .016221 .023302 .003140 .009481 .010147 .046648 .000400 .008992 0.000000 
(;, 0.000000 0.000000 0.000000 .000029 .021259 .041944 .113058 .029947 .009493 .012341 
7 0.000000 .000030 .000030 0.000000 .000060 .001036 .001186 .083964 .011306 ,009505 
8 .000182 .007070 .002879 .000182 .006961 0.000000 .304410 .014359 .003499 0.000000 
9 .037754 .028582 .112633 .168729 .017463 .000188 0.000000 .OM180 .019406 .020039 
10 .017560 .106333 .032479 .001748 .051282 .002836 .132129 .\35703 .009829 .008159 
11 .014416 .050330 .062313 .003554 .007056 .007742 .050573 .100034 .007047 .030448 
1";.. .043648 .001004 .007239 0.000000 .000053 .000528 0.000000 0.000000 .084654 ,005020 
13 .000104 .423670 .013239 .000281 .004931 .000385 .000296 .008441 .007360 .003598 
14 .004788 .000264 .166926 .000014 .000196 0.000000 0.000000 .001265 .045137 .000223 
15 .004811 .002769 .012655 .052861 .001120 .011073 0.000000 .020235 .063999 .311033 
16 .006161 .081662 .033342 .005229 .021442 .013047 .051152 .003469 .034585 .014238 
17 .001886 .018034 .028555 .002564 .001621 ,071107 .004332 .045676 ,080477 .135494 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 (!.OOOOOO 0.000000 0.000000 
19 .001078 .004419 .019086 .001032 .002568 .001233 .03972B .008078 .008447 .006878 
20 0.000000 0.000000 0.000000 0.000000 0.000000 .000233 .002156 .02239B .028997 .631397 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
BC,.lld 131 B ,.11 C41 B1,.1) 1!l1 BI,.II 161 BCl9 ,II IIlld3 c
2 3 2 3 
1 .067855 .049244 .013326 .064349 .002126 0.000000 .016738 .012147 .003287 
2 ,003071 .000424 0.000000 .316816 0.000000 0.000000 .000035 .000005 0.000000 
3 .018265 .017510 .009798 .008844 .003709 0.000000 .000182 .000175 .000098 
4 .014479 .010815 .003070 .017708 .002384 0.000000 ,000399 .000298 .000085 
5 .019154 .023539 .009036 .028560 .002089 0.000000 .000997 .001225 .000470 
6 .068450 .078389 .049070 .051523 .010184 0.000000 .003011 .003449 .002159 
7 .004588 .116029 .138632 .050480 .007117 0.000000 .000458 .011572 .013827 
8 .089997 .122879 .072291 .027551 .001385 0.000000 .003424 .004675 .002750 
9 .010610 .024151 .011034 .026949 .020290 0.000000 .000418 .000951 .000435 
10 .024358 .042292 .029698 .024553 .004545 0.000000 .000142 .000247 .000173 
11 .026006 .069328 .041110 .071888 .013886 0.000000 .004884 .013021 .007721 
12 .351973 .287847 .082226 .006183 .096386 0.000000 .012769 .010442 .002983 
13 .144670 .173357 .090967 .077567 .003658 0.000000 .014904 .017859 .009371 
14 .334727 .240759 .065239 .096773 .003618 0.000000 .034472 .024794 .006719 
15 .056129 .164387 .098230 .008305 .149552 0.000000 .001009 .002956 .001766 
16 .078141 .111558 .069996 .023712 .037898 0.000000 .002380 .003398 .002132 
17 .115805 .198793 .097336 0.000000 .062060 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .113252 .110184 .040737 .041960 .005415 0.000000 0.000000 0.000000 0.000000 
20 .037291 .087330 .059593 0.000000 .090442 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0,000000 0.000000 0.000000 1.000000 0.000000 0.000000 0.000000 
II IIZId3 II 1:1114 II l:lsl!lBI19 , BI19 , B119 , 
2 3 2 
.000109 .000509 .0001B5 .004935 .000151 .000000 
2 0.000000 0.000000 0.000000 .009502 0.000000 0.000000 
3 0.000000 0.000000 .000014 .000076 .000043 .000001 
4 .000006 .000018 .000001 .000750 .000082 .000000 
5 0.000000 .000275 .000129 .000276 .000016 .000012 
6 .000055 .000135 .000124 .000293 .000171 .000016 
7 .000027 .000020 .000170 0.000000 .000296 .000004 
8 0.000000 0.000000 0.000000 .000783 0.000000 0.000000 
9 0.000000 0.000000 0.000000 .000072 .000168 .000001 
10 0.000000 0.000000 0.000000 .000105 .000128 .000002 
11 .000009 .000010 .000002 .001371 .001131 .000006 
12 .000021 .000015 .000005 .000059 .000053 .000003 
13 0.000000 .000048 .000049 .000335 .000003 ,000002 
14 .000460 .000428 .000171 .005215 ,000349 0.000000 
15 .000006 .000064 .000062 .000Oi6 .000270 .000009 
16 .000072 .000216 .000212 .000039 .000309 .000025 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .000059 .000117 .000078 0.000000 0.000000 .000005 
20 0.000000 0.000000 0.000000 0.000000 0.0(10000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
811 9,1) (UIJl 
2 3 4 5 6 7 8 9 10 11 
.000858 0.000000 .000020 .000169 .000001 .000000 .000002 .000430 .000024 .000023 .001059 
2 0.000000 .000~98 .000758 .000735 .000008 .000011 .000005 .000005 .000015 .000011 .001397 
3 0.000000 .000010 .000691 .000042 .000037 .000064 .000063 .000016 .000005 .000007 .000031 
4 0.000000 .000003 .000195 .015389 .004045 .001842 .004085 .000334 .000051 .000119 .000482 
5 .000072 0.000000 .000220 .000657 .001594 .000180 .000808 .000017 .000110 .000105 .OOO~50 
6 0.000000 0.000000 .000000 .000034 .000411 .002111 .000428 .000001 0.000000 .000010 .000001 
7 0.000000 0.000000 0.000000 .000007 .000095 .000008 .002486 .000000 .000000 .000000 .000000 
8 0.000000 0.000000 .000014 .000074 .000135 .000139 .000169 .002009 .000153 .000028 .000055 
9 .000026 0.000000 .000279 .000087 .000033 .000088 .000033 .000033 .002669 .000143 .000162 
10 .000033 0.000000 .000014 .000053 .000182 .000157 .000455 .000210 .000014 .000971 .000096 
11 .005922 .000161 .000503 .001122 .000166 .000171 .000256 .000215 .000299 .001768 .005908 
12 .000312 0.000000 0.000000 .000002 0.000000 .000001 0.000000 .000001 .000001 .000003 .000031 
13 .000013 0.000000 .000007 .000002 .000001 .000003 .000040 .000045 .000004 .000103 .000114 
14 .0004% 0.000000 .000001 .000002 0.000000 .000001 0.000000 .000003 .000007 .000098 .000146 
15 .000016 0.000000 .000002 .000046 .000001 .000006 .000000' .000003 .000011 .000002 .000002 
16 .000072 0.000000 .000005 .000066 .000053 .000017 .000032 .000007 .000024 .000015 .000062 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 I~.,) 14 15 16 17 18 19 20 21 
1 .000001 .000559 .007215 0.000000 .000002 0.000000 .000007 .000003 .001384 0.000000 
2 .000010 .000002 .000107 0.000000 .000046 0.000000 .001299 0.000000 0.000000 0.000000 
3 .000087 .000001 .000120 0.000000 .000057 0.000000 .005494 .000020 .000076 .000013 
4 .000074 .000063 .000911 .000090 .001031 0.000000 .017659 .000164 .000085 .000039 
5 .000039 .000220 .000316 .000043 .000128 .000007 .000845 .000010 .000026 0.000000 
6 0.000000 0.000000 0.000000 .000000 .000251 .000276 .002029 .000289 .000105 .000115 
7 0.000000 .000000 .000000 0.000000 .000000 .000023 0.000000 .001345 .000266 .000197 
8 .000002 .00008B .000036 .000002 .M0087 0.000000 .005349 .000003 .000020 0.000000 
9 .000303 .000229 .000904 .001354 .000140 .000003 0.000000 .000612 .000207 .000187 
10 .000102 .000616 .00018S .000010 .000297 .000026 .000855 .001460 .000085 .0000S9 
11 .000484 .00168B .002090 .000119 .000237 .000454 .002407 .009203 .000500 .002939 
12 .000303 .000007 .000050 0.000000 .000000 .000003 0.000000 0.000000 .000155 .000030 
13 .000001 .003024 .000094 .000002 .000035 .000003 .000003 .000171 .000069 .000016 
14 .000106 .000006 .003694 .000000 .000004 0.000000 0.000000 .000036 .005843 .000003 
15 .000009 .000005 .000023 .000098 .000002 .000007 0.000000 .000069 .000115 .000447 
16 .000007 .000091 .000037 .000006 .000024 .000141 .000092 .000036 .000365 .000151 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
20 0.000000 0.000000 0.000000 Q.OOOOOO 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 Q.OOOOOO 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
112IJlBl19 • 1l 
2 3 4 5 6 7 8 9 10 11 
.000051 0.000000 0.000000 .000000 .000000 0.000000 0.000000 .000006 0.000000 .000017 .000004 
2 0.000000 .000002 ,000020 .000022 .000001 .000000 .000002 .000000 .000001 .000000 .005702 
3 0.000000 0.000000 .000020 .000000 .000000 .000016 .000001 .000000 0.000000 0.000000 0.000000 
4 0.000000 .000000 .000000 .001065 .000161 .000234 .000311 .000004 .000001 .000002 .000027 
5 0.000000 0.000000 .000000 .000001 .000315 ,000042 .000070 0.000000 0.000000 0.000000 .000000 
6 0.000000 0.000000 .000000 .000001 .000015 .000523 .000007 0.000000 0.000000 0.000000 .000001 
7 0.000000 0.000000 0.000000 0.000000 .000009 .000000 .000310 0.000000 0.000000 0.000000 0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 .000000 .000000 .000003 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .000002 0.000000 0.000000 .000009 .000003 0.000000 .000066 .000009 .000025 
10 0.000000 0.000000 0.000000 0.000000 .000003 ,000011 .000010 0.000000 .000000 .000046 .000004 
11 .000309 .000001 .000040 .000043 .000003 .000026 .000003 .000005 .000041 .000159 ,001606 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .000003 
13 0.000000 0.000000 0.000000 .000002 0.000000 .000001 0.000000 0.000000 .000000 .000032 .000003 
14 .000014 0.000000 0.000000 0.000000 0.000000 .000000 0.000000 0.000000 0.000000 .000006 .000001 
15 0.000000 0.000000 .000000 0.000000 0.000000 .000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 0.000000 0.000000 .000000 .000001 .000005 .000000 0.000000 0.000000 .000000 .000000 .000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .000027 .000000 .000013 .000076 .000024 .000035 .000034 .000001 .000013 .000025 .000221 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 .000000 .000016 .000682 0.000000 0.000000 0.000000 .000005 .000000 .000016 0.000000 
2 0.000000 0.000000 .000001 0.000000 .000000 0.000000 .000004 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 .000000 0.000000 .000191 0.000000 .000001 0.000000 
4 0.000000 0.000000 .000000 .000011 .000027 0.000000 .001765 0.000000 .000000 0.000000 
5 .000001 0.000000 0.000000 0.000000 .000076 0.000000 .000027 0.000000 .000009 0.000000 
6 0.000000 0.000000 0.000000 0.000000 .000035 0.000000 .000269 0.000000 .000040 0.000000 
7 0.000000 0.000000 0.000000 0.000000 .000005 0.000000 .000001 .000019 .000038 0.000000 
8 0.000000 .000000 .000000 0.000000 0.000000 0.000000 .000024 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .000003 .000115 .000005 0.000000 0.000000 .000000 .000003 .000001 
10 0.000000 .000003 .000000 0.000000 .000004 0.000000 .000040 .000000 0.000000 0.000000 
11 .000124 .000063 .000032 0.000000 .000014 0.000000 .000041 .000007 .000014 0.000000 
12 .000227 0.000000 .000001 0.000000 0.000000 0.000000 0.000000 0.000000 .000003 0.000000 
13 0.000000 .000026 0.000000 0.000000 .000002 0.000000 0.000000 .000000 0.000000 .000004 
14 .000024 .000001 .000159 0.000000 0.000000 0.000000 0.000000 .000003 .000034 0.000000 
15 0.000000 0.000000 0.000000 .000000 0.000000 0.000000 0.000000 .000000 0.000000 .000016 
16 0.000000 .000000 0.000000 .000003 .000020 0.000000 .000001 0.000000 .000051 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 (1.000000 0.000000 0.000000 
19 .000019 .000010 .000030 .000014 .000010 0.000000 .000142 .000070 .000011 .000003 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .000003 .000072 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
BCr2 )J HI 
2 3 4 5 6 7 8 9 10 11 
1 .025710 0.000000 0.000000 .000245 .000245 0.000000 0.000000 .006366 0.000000 .017630 .004163 
2 0.000000 .000365 .003491 .003775 .000244 .000081 .000365 .000041 .000244 .000081 .990907 
3 0.000000 0.000000 .175000 .004167 .004167 .145833 .012500 .004167 0.000000 0.000000 0.000000 
4 0.000000 .000091 .000181 .413171 .062596 .090588 .120482 .001449 .000544 .000815 .010508 
5 0.000000 0.000000 .000057 .000229 .077333 .010269 .017211 0.000000 0.000000 0.000000 .000057 
6 0.000000 0.000000 .000132 .000794 .008736 .296228 .004103 0.000000 0.000000 0.000000 .000397 
7 0.000000 0.000000 0.000000 0.000000 .006491 .000351 .232982 0.000000 0.000000 0.000000 ·0.000000 
8 0.000000 0.000000 0.000000 0.000000 0.000000 .017857 .035714 .214286 0.000000 0.000000 0.000000 
9 0.000000 0.000000 .007626 0.000000 0.000000 .037178 .010486 0.000000 .268827 .036225 .103908 
10 0.000000 0.000000 0.000000 0.000000 .030660 .108491 .096698 0.000000 .002358 .462264 .040094 
11 .061533 .000192 .016345 .017498 .001154 .010864 .001058 .002019 .017018 .065282 .660994 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .011450 
13 0.000000 0.000000 0.000000 .017073 0.000000 .007317 0.000000 0.000000 .004878 .339024 .029268 
14 .014019 0.000000 0.000000 0.000000 0.000000 .000467 0.000000 0.000000 0.000000 .011682 .002804 
15 0.000000 0.000000 .008097 0.000000 0.000000 .004049 0.000000 0.000000 0.000000 0.000000 0.000000 
16 0.000000 0.000000 .000539 .003233 .010776 .001078 0.000000 0.000000 .001078 .000539 ,000539 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .007324 .000133 .007590 .043276 .013449 .020107 .019574 .000799 .007457 .014115 .126099 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
.000245 .016895 .714496 0.000000 0.000000 0.000000 .001714 .003673 .007835 0.000000 
2 0.000000 0.000000 .000122 0.000000 .000041 0.000000 .000244 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0.000000 0.000000 .004167 0.000000 .608333 0.000000 .004167 0.000000 
4 0.000000 0.000000 .000181 .004439 .010599 .011776 .244769 0.000000 .000091 0.000000 
5 .000229 0.000000 0.000000 0.000000 .018760 .002467 .002410 0.000000 .001033 0.000000 
6 0.000000 0.000000 0.000000 0.000000 .019590 .035473 .054401 0.000000 .010721 0.000000 
7 0.000000 0.000000 0.000000 0.000000 .004035 .002105 .000351 .184386 .013509 0.000000 
8 0.000000 .017857 .017857 0.000000 0.000000 0.000000 .642857 0.000000 0.000000 0.000000 
9 0,000000 0.000000 .013346 .469971 .020972 0.000000 0.000000 .017159 .006673 .001907 
10 0.000000 .028302 .002358 0.000000 .037736 0.000000 .143868 .023585 0.000000 0.000000 
11 .051053 .025959 .013076 0.000000 .005961 0.000000 .005961 .037016 .002692 0.000000 
12 .928435 0.000000 .004771 0.000000 0.000000 0.000000 0.000000 0.000000 .005725 0.000000 
13 0.000000 .270732 0.000000 0.000000 .017073 0.000000 0.000000 .036585 0.000000 .017073 
14 .047664 .002804 .318224 0.000000 0.000000 0.000000 0.000000 .066355 .032243 0.000000 
15 0.000000 0.000000 0.000000 .004049 0.000000 0.000000 0.000000 .004049 0.000000 .121457 
16 0.000000 .001078 0.000000 .006466 .045797 0.000000 .000539 0.000000 .055496 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .011052 .005859 .017044 .007989 .005593 .001864 .029028 .519174 .002929 .000666 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .511706 .488294 0.000000 
21 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
Blr21Jl21 
2 3 4 5 6 7 8 9 10 11 
0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 
2 0.000000 0.000000 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0,000000 0,000000 0.000000 
3 0.000000 0.000000 0,000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 
4 .004577 .001553 .001328 .000674 .000266 0.000000 0.000000 .001042 0.000000 0.000000 0.000000 
5 .OB7158 .014915 .012584 .045443 .023071 .003729 .033558 .006991 .025169 ,025169 .070379 
6 0.000000 .0418% .034645 .035853 .007251 ,052370 .046327 0.000000 0.000000 0.000000 0.000000 
7 .043482 .005541 .006625 .004577 .003493 .001325 .005300 .006384 ,001445 .002048 ,005420 
8 0.000000 .000368 .001226 .002207 .001716 ,002207 .008949 .000858 .000613 .000858 .001716 
9 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
13 0.000000 0.000000 0,000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .036674 .000472 ,008629 .010787 .004315 .004315 .010787 .004315 .002157 ,004315 .008629 
17 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .006981 .001163 .001810 .001745 .001099 .000840 .001745 .000679 .000679 .000711 .001681 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
12 13 14 15 16 17 18 19 20 21 
1 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.~00000 0.000000 
2 (1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 0.000000 0.000000 0,000000 0.000000 O.OOOOM 0.000000 0.000000 0.000000 0.000000 0,000000 
4 0.000000 0.000000 0.000000 0.000000 0.000000 .001009 .005986 .000530 .008309 0.000000 
5 .007690 .063154 .079467 .009953 .005428 .080600 .113025 .057839 .078290 0.000000 
6 0.000000 0.000000 .006848 0.000000 0.000000 .207086 0.000000 .061653 .024534 0,000000 
7 .001084 .004336 .018911 .001481 .000808 .017380 ,001927 .369389 .013607 0,000000 
8 .000736 .003187 .004168 .001269 .000692 .004389 0.000000 .005648 .012764 0.000000 
9 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
10 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
11 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 
12 0.000000 0.000000 0.000000 0,000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
'71" 0.000000 0.000000 O.OO(lOOO 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
14 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
15 0.000000 0.000000 0.000000 0.000000 (1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
16 .002157 .012944 .015101 .002792 .001523 .079504 .025888 .124333 .178007 0.000000 
17 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .000291 .002618 .002618 .000669 .000365 .014767 .004848 .023479 .033079 0.000000 
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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Table C.l (continued) 
BI22• 1 •• )j (1) BI .. 2 )d C3 ) BI ,.2) Ill) 11 1,.2) E,,.1l 
2 3 2 3 
.215513 .098913 .099675 .027167 .126889 .046238 .000490 .042361 .127204 
2 .004005 .008294 .009656 0.000000 0.000000 0.000000 0.000000 .255638 .102699 
3 .015094 .020134 .022503 0.000000 0.000000 .029167 .008333 .004981 .003865 
4 •037579 .043118 .042571 .000528 .001615 .000121 .000181 .114556 .028042 
5 .032594 .034153 .031012 0.000000 .016063 .007515 .002754 .180889 .028699 
6 •011274 .021395 .021449 .007475 .018183 .016698 .008604 •078401 .026816 
7 .020938 .020507 .020810 .004745 .003559 .030292 .002632 .059151 .047955 
8 .016029 .014994 .017113 0.000000 0.000000 0.000000 0.000000 .000581 .014178 
9 .007129 .008403 .008324 0.000000 0.000000 0.000000 •005720 .010886 .006433 
10 .009176 .015852 .016763 0.000000 0.000000 0.000000 .023585 •004400 .009471 
11 .008843 .046309 .052485 .000865 .000961 .000192 .002307 .107936 .119088 
12 •003477 .014901 .016408 .020038 .014313 •004771 .010496 .010876 .001926 
13 .030149 .031314 .033746 0.000000 .118999 .122464 .019512 .004255 .076168 
14 .025973 .050199 .058135 •218711 .203546 .081482 0.000000 .022208 .216851 
15 .010056 .012875 .013180 .023279 .344950 .336224 .153846 .002563 .001869 
16 .003932 .006891 .007037 .039414 .118241 .116052 .055496 .019261 •006704 
17 .032939 .031639 .030770 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
18 .109513 .044522 .032563 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
19 .183438 .223272 .224788 .007935 .015917 .010635 .002530 .077934 .182033 
20 .185138 .232293 .239102 0.000000 0.000000 0.000000 0.000000 .003103 0.000000 
21 .037210 .020023 .001890 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
-­E W(1)d131 \!!ti2)d I31 T j T J 
2 3 2 3 
96363 70108 .027427 .019904 .005386 .000357 .001667 .000607 .062867 .100932 
2 .000130 .000018 0.000000 0.000000 0.000000 0.000000 .012274 
3 .001183 .001134 .000635 0.000000 0.000000 .000045 .016991 
4 .• 003569 .002666 .000757 .000019 .000057 .000004 .022848 
5 .004157 .005109 .001961 0.000000 .000901 .000421 .012019 .014639 
6 .008253 .009451 .005916 .000182 .000442 .000406 .010778 .013128 
7 .001159 .029320 .035031 .000087 .000065 .000555 .022494 .027398 
8 .008184 .011173 .006573 0.000000 0.000000 0.000000 .006226 .007584 
9 .000712 .001621 .000741 0.000000 0.000000 0.000000 .0089i7 .010861 
10 .001458 .002532 .001778 0.000000 0.000000 0.000000 .009773 .011904 
11 .011117 .029636 .017573 .000029 .000032 .000006 .024487 .029825 
12 .026230 .021451 .006128 .000068 .000048 .000016 .003892 .004741 
13 .032971 .039509 .020732 0.000000 .000157 .000162 .024915 .030347 
14 .144728 .104098 .028208 .001505 .001401 .000561 .036429 .044370 
15 .002438 .007139 .004266 .000018 .000274 .000267 .004705 .005731 
16 .005361 .007654 .004803 .000235 .000706 .000693 .002566 .003125 
17 .008470 .014539 .007119 0.000000 0.000000 0.000000 .126866 
18 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 .063547 .077400 
19 .067024 .065208 .024108 .000192 .000384 .000257 .340415 .414624 
20 .017960 .042060 .028701 0.000000 0.000000 0.000000 .166991 .203394 
21 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
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